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PHARMACODYNAMICS OF DATURA ALBA 


By FAUSTINO GARCIA and ROMULO GUEVARA 


Of the Department of Pharmacology, College of Medicine and Surgery, 
University of the Philippines 


ONE PLATE 


Datura alba Nees, or talampunay, is common throughout the 
Philippines. In and about Manila Datura alba Nees is the only 
Species encountered. According to Merrill(9) it is not indig- 
enous but of accidental introduction. The plant is widely dis- 
tributed in tropical Asia, Africa, America, and Malaysia. In 
China and India it is employed as a medicine and as a poison. 
The Chinese frequently give the flowers mixed with food or in 
tea. Ford and Crow(6) and Mukopadya(10) reported several 
cases of Datura poisoning in China and India, respectively. In 
the Philippines, Bowman(2) reported a case of severe Datura 
alba poisoning in a chemist of the Bureau of Science. The 
chemist, while conducting experiments with Datura alba, ate 
approximately a gram of the seeds. One hour later, the follow- 
ing symptoms were observed: Dryness of the mouth, mydriasis, 
rapid pulse, flushed face, restlessness, laughing most of the 
time, scanning speech, and inability to form connected sen- 
tences. Later he became drowsy, fell asleep, and did not 
awaken until the next morning. On awakening, he seemed to 
be quite well, except for slight general weakness, mydriasis, 
and trouble in completing his sentences.  Tavera's(13) descrip- 
tion of the symptoms of Datura poisoning is practically iden- 
tical. We have carried out the experiments detailed below in 
order to study the effects of the drug on animals, as well as its 
manner of action. 
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PREPARATIONS EMPLOYED 


aqueous preparations. The for- 
mer was kindly given to us by Dr. P. Valenzuela, of the School 
of Pharmacy, University of the Philippines. It was prepared 
by him from the pulverized mature seeds of the plant, in accord- 
ance with the processes prescribed in the ninth decennial re- 
vision of the United States Pharmacopeia for the preparation 
of the fluidextract of belladonna, except that the last percolate 
was evaporated at 35° to 40? C. under low pressure. The 
latter was prepared as follows: Twenty mils of the alcoholic 
preparation were made alkaline by the addition of about 1 mil 
of 10 per cent ammonia, and then 30 mils of chloroform were 
added, and the mixture was shaken continuously for ten minutes. 
The mixture was allowed to stand in a separatory funnel, and 
the chloroform layer at the bottom, amounting to 32 mils, was 
removed. This was acidified by the addition of about 2 mils 
of dilute sulphuric acid and then 16 mils of water were added. 
This mixture was shaken continuously for ten minutes, allowed 
to stand in a separatory funnel, and the upper layer was taken 
off. The aqueous layer, after it was made neutral to litmus 
paper by the addition, drop by drop, of 10 per cent ammonia, 
amounted to approximately 21 mils. "This aqueous solution was 
then allowed to evaporate in front of a rapidly revolving elec- 
trie fan to 20 mils. The residue was slightly turbid and yellow- 
ish in color. The concentration of this aqueous preparation 
would be equal to the fluidextract if the active principles were 
completely extracted. We used this preparation in most of 
our experiments. 


SYMPTOMS PRODUCED IN DOGS AND CATS 


We employed alcoholic and 


Hypodermic injection of 2 mils of the aqueous preparation 
per kilogram of weight of dog or cat chiefly affects the cere- 
: brum, the respiration, the pupils, the pulse rate, and the se- 
cretion of tear and saliva. Within fifteen minutes after ad- 
ministration, the animal usually becomes restless and irritable 
when touched ; the pupils dilate; the salivary secretion ceases; 
the respiration and the pulse are accelerated. The restlessness 
is followed by incoórdination, then by sleep, and eventually by 
narcosis. The rate of the respiration is slowed as hypnosis sets 
in, but the mydriasis, dryness of the mouth and the conjunctiva, 
and rapid pulse persist even if the hypnosis lapses into nar- 
cosis. One of our protocols showing these different effects of 
Datura alba is given as Table 1. 
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TABLE i.—Symptoms produced by Datura alba in a male dog weighing 
4.5 kilograms. 


[Date of experiment, January 25, 1921.3 


i 1 
pira- | Pulse | Diam. Macon 
Time. jtion peri ine eter of Remarks. 
min- ute, | Pupil. " " " 
ute. Conjunctiva.| Lingual. Nasal. 
| | | 
H t 
a.m. p.m. | mm. i 
9.48 5 sg 9o 4 | Moist... Quiet. ; 
9.53 30 84 4 do Do. i 
10.02 mila of | 
, aqueous prep- 
aration «per 
kilogram in- 
jected hypo- 
- dermically, 
10.04 32 168 12 | Moiat....... Moist....... Moist....... Cried whenever 
touched, 
10.09 42 168 Slightly rest- 
| less, 
10.14 | 60 186 Restless. i 
‘10. 29 j s4} 192 Ataxie gait. 
10. 50 48 186 Barked fre- 
| H quently; 
| | sought dark | 
i | place. ! 
| 11.00 42 l 168 Quiet; lying 
| down, 
11.15 Í 30 144 .| Drowsy. 
11.35 ` 30, 138 Asleep. 
1.00 80 144 .| Stood with dif- 

1 fieulty when 
made to do so; 
swayed to and 

i í fro and from 
side to side, 
2.00 26 138 Fast agleep. 
3.00 24 128 Do. 
pe 24 128 Unable to walk. 
i i 


ACTION ‘ON THE CIRCULATION AND RESPIRATION 


We studied under this heading the effect of Datura alba on 
the heart rate, the blood pressure, and the respiration. The 
blood pressure was recorded with a mercury manometer; the’: °. 
respiratory movement with Gunn’s stetograph,(7) and the heart 
rate with a tambour connected with blood-pressure connectian. t 
Table 2 records the result of one experiment on a dog weighing : 
6.7 kilograms, which was anzsthetized with morphine and 
chloretone. ; 1 

Table 2 shows that soon after intravenous injection of the 
aqueous Datura alba preparation the heart rate was increased 


. 
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from 142 to 217 per minute. This gradually decreased, ~ 
coming nearly normal one hour after injection. The E 
pressure rose slightly, while the pulse pressure was markedly 
diminished. As the heart rate was returning to normal the 
pulse pressure gradually increased, with a tendency to return 
to the normal condition. The respiration showed slight if any 
change in rate and depth. 


TABLE 2.—Effect of Datura alba on the circulatory and respiratory systems 
i of a dog weighing 6.7 kilograms. 


-a ee ee Mii: , 
PE Blood pressure. í Respiration. 

pm p T Bert ne 
Time. Procedure. tee EE Am ar, 
Systolic. Diastolic.| Pulse. minute. peones ! 

ing. 

PEN E eRe = on aes 

p. m. Ium. Hyg. | mm. Hg. | mm. Hg. 2 mm. 
1.27 |_--.----.----------- ---- ee eee 78 72 6 132 27, 3.5 
1.28 | 0.015 mil Datura alba prepa- |......-...|----------. I tecetaaecs. gnome ; 
ration injected intraven- i i : i 

ously. 

1.29 wae 78 1 217 27 3.5 
1.80 |. 78 1 218 27 3.5 3 

1.40 81 1 199 26 3.5 

1.50 82 2s 176 28 4.0 
2.00 84 3; 168 26 4.5 | 

2.15 84 4i 166 27, 385 

2.95 85 5 163 v. 8.5 


ACTION ON THE PUPILLARY REFLEX 


We used cats in studying the action of Datura alba on the 
pupillary reflex. The diameter of both pupils was measured 
in dim light. Table 3 shows a typical result of our experiment. 

As shown in Table 3 the mydriasis becomes maximal in 
twenty-five minutes after the application of the preparation. 
The pupil remained maximally dilated for twenty-four hours. 
"Then it gradually returned to normal, complete recovery occur- 
ring in from five to eight days after application. 
^ We tried to localize the seat of action of the preparation in 
, accordance with the method described in Sollmann's Labor- 
. atory Guide.(11) A dog was anesthetized with morphine and 
chloretone. The short ciliary nerves were isolated, and the 
corresponding vago-sympathetic was exposed and cut. Stimula- 
, tion of the central end of the vago-sympathetic nerve caused 
dilation of the pupil, while stimulation of the Short ciliary 
nerves produced constriction. An injection of 5 centimils of 
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the aqueous preparation into the anterior chamber of the eye 
caused almost immediate dilatation of the pupil. Full dilatation 
was reached one minute after injection. Stimulation of the 
central end of the vago-sympathetic caused further dilatation, 
while even maximal stimulation of the isolated short ciliary 
nerves was ineffective. Stimulation of the iris through the 
edges of the cornea was also ineffective. However, we failed 
to elicit any effect in either the normal or the atropinized eye 
with this method of stimulation. 


TABLE 3.—Effect of Datura alba on the pupil of a cat. 


[Date of experiment, November 17, 1920.] 


Diameter of pupil. 


Time. Procedure. Right. | Left. 
Horton: Vertical. orien, | Vertical. 
i H 

p. m. mm. mm. mm. | mm, 
5 3 5 
5 3j 5 
5 3| 5 
1.42 |... 8 5 3 5 
3 5 3 5 
6 8 3 5 
9 10 3; 5 
10 10 8| 5 
10 10 3 5 
10 10} 3 5 


The immediate response of the pupil to local application of 
the drug indicates that its site of action is most probably pe- 
ripheral. The action may be either on the dilator or on the con- 
strictor mechanism. The dilator mechanism was probably not 
affected for it still responded to electric stimulation even after 
the administration of large doses. On the other hand, the 
constrictor mechanism was paralyzed, for it no longer re- 
sponded to electric stimulation after application of the drug. 
The iris muscles consist of dilator and sphincter, and, since 
both are smooth muscles, it may be expected that if one is 
paralyzed by direct action of the drug the other will be similarly 
affected. Paralysis of the dilator muscle was not present for 
it still responded to vago-sympathetic stimulation; hence it may 
be deduced that the sphincter was not paralyzed. The action 
may be localized on the oculomotor nerve fibers, on the nerve 
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ending, or at the hypothetical myoneural junction. (5, 12) We 
applied the drug on the fiber of the short ciliary nerve, but 
we have not succeeded in limiting it there. However, since 
in general the nerve endings are more susceptible to the action 
of drugs than are the nerve fibers, it is highly probable: that 
Datura alba caused mydriasis by paralyzing the ending or the 
myoneural junction of the oculomotor nerve. 


ACTION ON THE SALIVARY GLANDS 


We used dogs in our experiments on the salivary glands. 
The animals were anesthetized with morphine and chloretone. 
One femoral vein was connected with an injection burette. 
The chorda tympani and the salivary gland of one side were 
isolated and protected from exposure. The flow of saliva was 
recorded by a drop-recorder. Table 4 is an abbreviated pro- 
tocol of one of our experiments. 


TABLE 4.—Action of Datura alba on the submazillary gland. 


[Date of experiment, January 12, 1921.] 


" Amount 
4 of secre- 
Time. „Procedure. tion per Remarka. ; 
minute. i 
- ON i 
p. m. Drops. | 
2.40 | Stimulation of chorda tympani_-_--..-..........----- 6 | Saliva ceased after a few 
|! drops. 
2,42 | Stimulation of gland .. 4: Do. 


2.50 | 2 decimila of 1 per cent pilocarpine were injected |........... 
to increase flow of saliva, | i 


CHUA MENDES UD PE SCR 3 i Saliva dropped continuously | 
! and tended to increase. 
3.08 | 4 centimils of the preparation injected ——— 0 | Saliva flow ceased 30 sec- 
onds after injection. $ 
3.10 | Stimulation of gland ........... į | 1 drop per 3 minutes, \ 
8.15 | Stimulation of chorda tympani | 0 
3.21 | Stimulation of gland ......... 4 : 1 drop per 2 minutes. 
3.24 | 4 decimils of 1 per cent pilocarpine were injected... 0j 
3.21 | 5 decimils of 1 per cent pilocarpine were injected... 4; 1 drop per 3 minutes. 
3.36 | Stimulation of gland i : ldrop per 2 minutes. 
8:88 A OEE 1! 
3.40 | Stimulation of gland 2! 
3.45 | Stimulation of chorda tympani 1: No change in the rate of 
| flow. | 
3.48 | 


5 decimils of 1 per cent pilocarpine were injected..., 2 ! 
3.55 | Stimulation of chorda tympani. | i 


Table 4 shows that 4 centimils of 
Datura alba seed easily overcome the 


aqueous preparation of 
action of 2 decimils of 
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1 per cent pilocarpine on the submaxillary gland. This quantity 
of the preparation of Datura alba did not paralyze the submax- 
illary gland, but abolished completely the response of the chorda 
tympani to electric stimulation. The quantity of pilocarpine 
which completely antagonized 4 centimils of the aqueous prep- 
aration of Datura alba was between 11 and 16 decimils of 1 
per cent pilocarpine. 

The cessation of salivary secretion after the administration 
of Datura alba may be attributed to one of two causes; namely, 
to paralysis of the chorda tympani or to paralysis of the secret- 
ing cells themselves. Since Datura alba stops the secretion of 
saliva caused by pilocarpine which stimulates the end of the 
chorda tympani, and since the gland cells are not paralyzed, 
Datura alba must act by paralyzing the end of the chorda tym- 
pani. Therefore, its manner of action on the salivary glands 
is identical with that of atropine and its allies. 


ACTION ON THE INHIBITORY FUNCTION OF THE VAGUS NERVES 


The action of Datura alba on the inhibitory function of the 
vagus nerves was studied in dogs. The animals were anzsthe- 
tized with morphine and chloretone, and prepared for blood-pres- 
sure tracing and for intravenous injection through the femoral 
vein. Both vagus nerves were cut, and the peripheral ends were 
prepared for electric stimulation. The response to induced cur- 
rent of the vagus nerves under the influence of large and small 
doses of the aqueous preparation was observed. The vagus 
nerves were paralyzed in one minute after an intravenous in- 
jection of 8 centimils, or 1.6 centimils per kilogram of body 
weight, of the aqueous preparation of Datura alba. The paraly- 
sis of the right vagus in one of our animals was complete for 
about twelve minutes. Then it gradually disappeared and com- 
plete recovery occurred one hour and seven minutes after the 
administration of the drug. At that time the left vagus had 
only slightly recovered. 

The inhibitory power of the vagus is weakened by small doses 
of Datura alba. In one of our éxperiments, the effect occurred 
soon after the injection of 0.0005 mil of the aqueous prepara- 
tion per kilogram of body weight and persisted for about ten 
minutes. The vagus nerve recovered completely in fourteen 
minutes. When the dose was repeated, depression of the vagus 
occurred again, but complete recovery of the nerve was pro- 
longed to twenty-five minutes. With twice this dose, depression 
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was very marked and recovery occurred only twenty-five minutes 
after the injection. The recovery of the vagus nerve from 
the second injection of this larger dose was delayed to forty- 
two minutes. 

ACTION ON THE ISOLATED INTESTINE 


The action of Datura alba on the intestinal movements was 
studied by suspending a 2-centimeter piece of small intestine 
of cat in 30 mils of Ringer-Locke’s solution contained in a 
muscle warmer. The muscle warmer was placed in a water 
bath which was kept at 38? to 40° C. The Ringer-Locke’s solu- 
tion was supplied with bubbles of oxygen throughout the experi- 
ment. One end of the intestine was fixed at the bottom of the 
solution, while the other end was attached to a heart lever for 
tracing. A rise in tracing indicates a contraction of the in- 
testine while a lowering indicates relaxation. Plate 1, fig. 1, 
shows the record of one of our experiments. 

The effect on the intestinal movement was not constant. 
With fresh intestine, contracting rhythmically, addition of Da- 
tura alba to the Ringer-Locke’s solution generally produced 
relaxation and cessation of contraction. If the intestine was 
left in the solution, spontaneous and usually regular intestinal 
contraction appeared. An additional amount of Datura alba at 
this time did not alter the contraction. If, soon after cessation 
of intestinal movement, the solution was changed and contrac- 
tion again established, the addition of pilocarpine produced re- 
latively slight stimulation. Intestinal movement produced by 
pilocarpine was overcome by Datura alba. It is assumed that 
the site of action of pilocarpine in the intestine is the vagus 
ends. To counteract this effect of pilocarpine, Datura alba must 
paralyze either the ends of the vagus nerves in the intestine or 
the intestinal muscle, or must stimulate the sympathetic inhib- 
itory mechanism. The muscle was not paralyzed, for it could 
still contract on mechanical stimulation. 


STRENGTH OF THE PREPARATION 


To determine the strength of Datura alba, we compared its 
effect on the inhibitory function of the right vagus nerve with 
the effect of atropine, of hyoscine, and of hyoscyamine. The 
vagus was stimulated with a Harvard inductorium whose second- 
ary coil was set, throughout the experiment, at 6-centimeter 
distance, The results we obtained in this experiment are shown 
in Plate 1, fig. 2. According to this experiment 0.0005 mil of 
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the aqueous preparation of Datura alba is approximately equiv- 
alent to 0.0025 milligram of either atropine or hyoscine in 
depressing the vagus. Hyoscyamine is slightly weaker than 
Datura alba, hyoscine, or atropine. In other words, 1 mil of 
the aqueous preparation of Datura alba seeds is equivalent to 
5 milligrams of either atropine or hyoscine. Since the aqueous 
preparation and the fluidextract were found, by biological assay, 
to be equal in strength, and 1 mil of fluidextract represents 
1 gram of the seeds, therefore 5 milligrams of atropine or hyo- 
scine are equivalent to 1 gram of Datura alba seeds; or, in other 
words, the alkaloidal content of Datura alba seeds is 0.5 per cent. 
This result is almost similar to the alkaloidal content found by 
Bacon(1) and by Brill(3) in air-dried seeds of the Philippine 
Datura alba, using the chemical method. 

Browne, (4) working with flowers of the Chinese Datura alba, 
obtained 0.485 per cent of total alkaloids which he regarded as 
all hyoscine. Hesse(8) found, however, with flowers provided 
by Browne, 0.55 per cent of total alkaloids of which approx- 
imately 92 per cent was hyoscine, 6 per cent hyoscyamine, and 
2 per cent atropine. We have not ascertained whether or not 
the preparation we used contained mostly hyoscine. 


THERAPEUTIC DOSES 


The therapeutic doses of Datura alba seed may be estimated 
from the alkaloidal content obtained, or from the dose required 
to depress or to paralyze the vagus inhibitory nerves. In the 
former case, if the alkaloidal content is 0.5 per cent and the 
predominating alkaloid is either hyoscine or atropine, whose 
pharmacopoeial doses are from 0.3 to 0.6 milligram, the cor- 
responding therapeutic doses of Datura alba seed would be ap- 
proximately from 0.06 to 0.12 gram, and of the fluidextract 
from 1 to 2 drops. As to the latter we' found that 0.001 mil 
of the aqueous preparation or 0.001 gram of Datura alba seed, 
per kilogram of body weight, depresses or nearly paralyzes the 
vagus inhibitory nerves. For an adult, weighing 60 kilograms, 
the therapeutie dose would be 0.06 gram. In either case, there- 
fore, the therapeutic doses obtained by calculation are similar. 


SUMMARY AND CONCLUSIONS 
1. The effects of toxic doses of Datura alba in dogs and cats 
correspond to those produced in man. In large doses it produces 
excitement, then incoórdination, and, lastly, depression with 
tendency to sleep. 
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2. The respiration was increased in dogs and cats after large 
doses, probably through stimulation of the respiratory center. 

8. It dilates the pupils by peripheral action. The most prob- 
able action in this case is paralysis of the oculomotor nerve end- 
ing or its myoneural junction. 

4. It stops the secretion of the submaxillary gland produced 
by pilocarpine. Since the glands were not paralyzed, the site of 
action must be either the nerve ending or the myoneural junction 
which is stimulated by pilocarpine. 

5. The endings of the vagus nerves are depressed by small 
doses and completely paralyzed by slightly larger doses. The 
increased heart rate, slight rise of blood pressure, and decreased 
pulse pressure can be explained by diminished tonus of the vagus 
nerves. 

6. It tends to stop intestinal contraction by peripheral action, 
for this was obtained in isolated intestine. 

7. The alkaloidal content of Datura alba seeds as assayed 
biologically, using atropine or hyoscine as standard, is 0.5 per 
cent, 

8. The tentative therapeutic doses of Datura alba seeds that 
may be recommended for man'are from 0.06 to 0.12 gram and 
. of the fluidextract from 1 to 2 drops. 


REFERENCES 


. Bacon, R. F. Philip. Journ. Sci. 1 (1906) 1020. 

. BowMAN, F. B. Bull. Manila Med. Soc. 3 (1911) 1. 

. BRILL, Harvey C. Philip. Journ. Sci. $ A 11 (1916) 257. 

. BRowNE, FRANK. Pharm. Journ, IV 3 (1896) 197. 

. CUSHNY, ARTHUR R. A Text book of Pharmacology and Therapeutics. 
Lea and Febiger, Philadelphia and New York, ed. 7 (1918) 311. 

6. FORD, CHARLES, Ho-KAI, and Crow, W. I. Pharm. Journ. HI 18 (1837) 

320: 

7. GUNN, J. A. Journ. Physiol. 52 (1918) 29. 

8. Hesse, O. Pharm. Journ. IV 10 (1900) 252. 

; MERRILL, ELMER D. Philip. Journ. Sci. 8 C 7 (1912) 166. 

1 


oF ON ee 


. MUKOPADYA, G. M. Indian Med. Gaz. Calcutta 48 (1913) 312. 
. SOLLMANN, ToRALD. A Laboratory Guide in Pharmacology. W. B. Saun- 
ders Co, Philadelphia and London (1917) 203. 

12, SOLLMANN, ToRALD. A Manual of Pharmacology. W. B. Saunders Co. 
Philadelphia and London (1918) 267. n 

13. TAVERA, T. H. PARDO DE. The Medicinal Plants of the Philippines. 

Translated and revised by J. B. Thomas. P. Blakiston's Son and Co. 

Philadelphia (1901) 179. ' 


ILLUSTRATION 
PLATE 1 


Fic. 1. Normal contractions of isolated cat’s intestine, augmented by the 
addition of 0.5 mil of 1 per cent pilocarpine, ceased after the ad- 
dition of 0.05 mil of the aqueous preparation of Datura alba. 
The contractions returned soon after the solution was changed 
with ftesh Ringer-Locke’s solution. “Additional amount of pilo- 
carpine slightly increased the intestinal contractions. 

2. Comparison of the effect of Datura alba on the vagus inhibition 
to the heart, with those of atropine and hyoscine. The use of 
0.0025 milligram of atropine or hyoscine and 0.0005 mil of 
the aqueous preparation of Datura alba produced the same ef- 
fect. B. P. indicates blood pressure; B. L., base line; S, stim- 
ulation of the right vagus nerve. 
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PLATE 1. 


UNCOMMON INTESTINAL PARASITES OF MAN IN THE 
PHILIPPINE ISLANDS 


REPORTS OF NEW CASES 


By BENJAMIN SCHWARTZ and Marcos A. TUBANGUI! 
Of the University of the Philippines, Los Baños 


INTRODUCTION 


Infestation of man with intestinal parasites is so prevalent 
in tropical countries that it is the absence rather than the 
presence of cysts and ova in stools that arouses attention. In 
the Philippien Islands the vast majority of the people, approxi- 
mately 85 per cent, harbor one or more intestinal parasites, 
With few exceptions, the latter are species of protozoa and 
nematodes; in other words, parasites that are usually trans- 
mitted from host to host by means of polluted water, contam- 
inated food, unclean hands, contact of the naked skin with 
soil infested with larvæ of parasites, etc. Intestinal parasites 
that are commonly encountered in Filipinos may be consid- 
ered, therefore, an index to lack of sanitary conditions and to 
unhygienic habits. 

In contrast to the almost universal occurrence in the Philip- 
pines of intestinal parasites in man that are conveyed from 
host to host directly through contact with cysts and ova is the 
rather uncommon occurrence of parasites that are conveyed 
from one person to another by intermediate hosts. Despite the 
surveys that have been made from time to time to determine 
the incidence of infestation of man in the Philippine Islands 
with intestinal parasites and the bearing of such parasitism on 
public health, comparatively few cases of infestation with flat- 
worms have been recorded, and in nearly all instances the im- 
portance of cestode infestation in man and the possibility of 
transmitting these parasites to domestie animals with the 


* Both authors assume responsibility for the new cases recorded in 
this paper; the senior author assumes full responsibility for the writing 
of the paper, for the review of the work of other investigators, and for the 
discussion of the significance of the several species of parasites that are 


considered in the paper. 
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resultant economic loss that such transmission involves have been 
almost entirely overlooked. As compared with protozoa and 
nematode infestations, flatworm infestations are so uncommon 
in the Philippines that physicians are apt to regard them as 
zoólogical curiosities rather than as problems worthy of serious 
consideration. 

In the course of examinations of more thàn five hundred 
students of the University of the Philippines, between the ages 
of 20 and 30 years, representing nearly all provinces of the 
Philippine Islands, some flatworm infestations were discovered. 
In the following pages these cases are recorded, the published 
records of the same and closely related species of uncommon 
parasites are reviewed, and the significance of these cases of 
parasitism is discussed. 


INFESTATION WITH TAENIA 


Three cases of infestation with Tania were discovered in the 
course of the examinations referred to above. In one case gravid 
segments were obtained, which proved to be Tania saginata. 
In the remaining two cases no segments were obtained, so that 
no specific determination could be made with certainty. In so 
far as measurements of ova are an index to specific identity, a 
diagnosis of Txnia saginata is warranted. 

So far as concerns the frequency of Tznia in man in the 
Philippine Islands, Strong(13) records the results of about 1,800 
stool examinations and 386 post-mortem examinations and 
states that only 2 adult Tamnía were found. In the Annual Re- 
port of the Superintendent of Government Laboratories for the 
years 1902 to 1905(1) the results of 6,000 microscopic examina- 
tions of fæces are givem and only 5 cases of cestode infections, 
namely Tenia, are recorded. Garrison(4) states that 26 of 28 
specimens of Txnia from Filipinos proved to be Tania sagi- 
nata, the remaining 2 specimens being Tenia solium. The 
same author(5) records the results of over 4,000 stool examina- 
tions among which 30 cases of Tania were found. Garrison 
and Llamas,(8) in a report on the results of examinations of 
385 Filipino women and children for intestinal parasites, record 
1 ease of infestation with Tenia. Rissler and Gomez(12) 
report 8 cases of Tania saginata infestation in 274 cases that 
were examined. In the same paper the authors refer to an 
unpublished case of Tænia solium in a Spaniard in Cagayan 
Valley. Chamberlain, Bloombergh, and Kilbourne(2) record 12 
cases of Txnia saginata in 119 cases of examinations of Igorots 
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for intestinal parasites, They also refer to data collected in 
the Civil Hospital in Baguio, according to which 5 cases of in- 
festation with Tænia solium and 4 cases of infestation with 
Tenia saginata were found in 183 examinations. Willets(16) 
records 59 cases of Tenia in over 4,000 fecal examinations in 
tobacco haciendas in Cagayan Valley. Stitt(15) reports 3 cases 
of infestation with Tania saginata in more than 900 examina- 
tions for intestinal parasites. Crowell and Hammack(3) report 
the results of 500 autopsies performed in the College of Medi- 
cine and Surgery in Manila and record but a single case of 
infestation with Tania saginata. These authors state that but 
1 case of Tenia solium was found in over 2,200 post-mortem 
examinations in the College of Medicine and Surgery. Crowell 
and Hammack refer to a case of Cysticercus cellulose in a Fili- 
pino, 28 years of age. This is apparently the first, and presum- 
ably the only, case of somatic teniasis in man that has been 
recorded from the Philippine Islands. Willets(17) reports 1 
case of Txnia saginata. The same writer(18) reports 57 cases 
of Tznia encountered in nearly 8,000 stool examinations, and 
Garcia(19) records 6 cases of Tænia in 1,600 stool examinations. 

From the review of the literature with reference to infesta- 
tion of man in the Philippines with Tenia it is evident that in 
the Philippines, as in other parts of the world, Tania saginata 
is by far the commoner species and that Tenia solium is com- 
paratively rare. In as much as the source of infection of human 
beings with Tænia is the flesh of cattle and hogs that is eaten 
without being cooked sufficiently to destroy tapeworm cysts, it 
follows that Cysticercus bovis, the larval stage of Tænia sagi- 
nata, occurs in cattle and that Cysticercus cellulose, the larval 
stage of Tznia solium, occurs in hogs that are slaughtered in 
the Philippine Islands. As no data with regard to the extent 
of occurrence of cysticerci in cattle and hogs in the Philippines 
have been published, the senior author examined the files of 
the Bureau of Agriculture with a view of obtaining information 
on this point. The data presented in Table 1 were obtained 
through the courtesy of Dr. Stanton Youngberg, chief veterina- 
rian of the Bureau of Agriculture. 

Table 1 is based on the records obtained at the Azcarraga 
abattoir in Manila. The hogs in question are largely mestizos 
that are raised in the provinces under conditions that give them 
ready access to human feces. Owing to the lack of privies in 
the provinces human feces are generally devoured by hogs, thus 
favoring the perpetuation of Tznia solium. 
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TABLE l—Showing the frequency of infestation of native hogs with 
Cysticercus cellulosx. 


b | 
| Approx- | 


Hore Hogs in-! imate 
slauxh- L festa- 
Year. tered: fested. | infe: af s l 


From the data with reference to the occurrence of Cysti- 
cercus cellulose in native hogs, it will be seen that the degree 
of infestation with this parasite is comparatively high. In as 
much as pork infested with Cysticercus cellulose is regarded 
by public health authorities as unfit for human consumption, 
and since in countries where meat inspection is enforced car- 
casses infested with Cysticercus cellulose are generally con- 
demned, unless the infestation is light, the economic loss sus- 
tained in the Philippines as a result of such infestation would be 
extremely high if meat-inspection laws were enforced through- 
out the Archipelago. It is greatly to be deplored that meat-in- 
spection regulations for the safeguarding of human health are 
not enforced in the provinces of the Philippine Islands. While 
it is true that in the provinces more than 1 per cent of the 
hogs slaughtered are saved (?) from condemnation, it must 
be remembered that the provincial population is buying diseased 
meat that is not only objectionable from an esthetic viewpoint 
but also dangerous to health. While Filipinos do not, as a rule, 
consume rare pork, the possibility of acquiring tapeworm infes- 
tation exists in the absence of enforcement of meat inspection. 
The fact that such infestations are actually acquired is evident 
from the undiminished source of infestation of hogs; namely, 
human feces containing ova of Tænia solium. 

Infection of man with Tzxnia solium is to be avoided not 
only because of the discomfort which it may cause and because 
of the possibility of passing the infection to hogs, due to the lack 
of privies, but also because Cysticercus cellulose is capable of 
developing in man and lodging in the brain, the eye, the muscular 
system, the heart, the subcutaneous connective tissue, the liver, 
the lungs, and other organs. One case of Cysticercus cellulose 
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infection in man has already been recorded in the Philippines, 
as noted elsewhere in this paper. 

No data are available with regard to the occurrence of Cysti- 
cercus bovis in native cattle, because native cattle are seldom 
Slaughtered in Manila abattoirs, and because in the provinces, 
where native cattle are killed for consumption, no meat-inspec- 
tion service is maintained. Cattle slaughtered in Manila are 
usually imported from French Indo-China. These imported 


' cattle are singularly free from Cysticercus bovis, as shown by the 


records of the Bureau of Agriculture for the years 1914 to 1920, 
exclusive of 1916, during which period only two cases of infesta- 
tion with Cysticercus bovis were found in over 30,000 cattle 
examined post mortem for evidence of disease. According to 
Ransom(11) 1 per cent of all adult cattle slaughtered in the 
United States is infected with Cysticercus bovis. 


INFESTATION WITH HYMENOLEPIS 


One case of infestation with Hymenolepis diminuta was found 
in a male student, 20 years of age, from Samar Province; and, 
as will be shown presently, this is the first case of infestation 
with Hymenolepis diminuta in a Filipino that has ever been 
recorded. Cases of infestation with Hymenolepis diminuta, in 
man are so rare the world over that reports of individual cases 
are warranted. A case from the United States and a review 
of all cases in that country recorded in the literature on para- 
sitology have been recently published by Schwartz,(14) and 
several cases from the United States heretofore unpublished 
are to be found in that review. 

Garrison(4) refers to a case of infection with Hymenolepis 
diminuta in a Chinese prisoner in Bilibid Prison, Manila. The 
same author(6) in a report on the prevalence of intestinal para- 
sites in man in the Philippines, based on fecal examinations of 
inmates of Bilibid Prison, refers to a case of infestation with 
Hymenolepis diminuta which is without question the same case 
as that recorded by Garrison in 1907(4) since the data published 
in 1908(5) are based on work performed in 1907 as stated by 
Garrison in the introduction to the former paper. The case 
of Hymenolepis diminuta that is recorded in this paper is, there- 
fore, the first case of infestation with this parasite in a Filipino 
that has been recorded. 

As is well known, Hymenolepis diminuta normally occurs in 
the small intestine of rats. Garrison(4) states that, in addition 
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to his material from the Chinese prisoner, the Bureau of Science 
collection contains two specimens of Hymenolepis diminuta from 
rats in Manila. One of us (Schwartz) has recently found many 
adult specimens of Hymenolepis diminuta in the intestines of 
house rats. About one dozen field rats have been examined thus 
far, and no adult tape worms have been found in them. : 

No case of infestation with Hymenolepis nana was found in 
the course of our examinations for evidence of parasitism. Gar- 
rison(4, 5) records 4 cases of infestation with this parasite.' 
Rissler and Gomez(12) record 1 case of Hymenolepis infection, 
and Willets(16) records 5 cases; no specific determination is 
given in any of these papers. Willets(18) records 4 cases of 
Hymenolepis in nearly 8,000 stool examinations, and Garcia(19) 
reports 1 case in 1,600 examinations, but no specific deter- 
mination is given by these writers. 


INFESTATION WITH OTIIER CESTODES 


' In addition to the species of cestodes that have been men- 
tioned, Garrison(7) reports the presence of Davainea mada- 
gascariensis in an adult Filipino, the infestation having been 
discovered in the course of an autopsy. Mendoza-Guazon(10) 
records a case of Dipylidium caninum in a Filipino child, 8 
months old, likewise discovered during an autopsy. 


- 


INFESTATION WITH TREMATODES 


One case of Clonorchis sinensis infection was found in a Chi- 
nese student, 21 years of age. The Chinaman came from Can- 
ton, and had been living in the'Islands several months when the 
infection was discovered. He showed no symptoms and did not 
complain, even after being questioned. A blood examination 
was made and the following results were obtained: Hemoglobin, 
90; total erythrocytes, 4,680,000; eosinophilia, 14 per cent. 

Crowell and Hammack(3) in a report on intestinal parasites 
encountered in 500 autopsies record 2 cases of Clomorchis si- 
nensis infestation in Chinese. 

No additional records of Clonorchis infection in the Philippines 
have been found, and it may be concluded that this parasite has 
not yet been recorded from Filipinos. In view of the patho- 
genicity of this parasite, it is important that: precautionary 
measures be taken to prevent the importation of Clonorchis in- 
fections to the Philippine Islands. It is uncertain, of course, 
that Clonorchis and other trematodes that occur in Chinese, 
Japanese, and other Orientals can be transmitted to new defini- 
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tive hosts in the Philippines because of the possible absence of 
intermediate hosts. In the absence of such knowledge precau- 
tionary measures are warranted, and Chinese, Japanese, and 
other immigrants arriving from countries where dangerous pa- 
rasites of man are prevalent should be subjected to examination 
for parasites before being admitted to the Islands. 

A case of infestation with Echinostoma ilocanum was found 
in a student, 22 years of age, a native of Zambales Province, 
Luzon. A second case of infestation with this parasite was 
found in a student, 23 years of age, from Ilocos Norte Province, 
northern Luzon. 

This species, which has not been recorded outside of the 
Philippines, was first described by Garrison,(6) who found only 
5 cases in about 5,000 fecal examinations. All of Garrison’s 
cases are individuals from northern Luzon. Willets(16) records 
a probable case of infestation with Echinostoma ilocanum, but 
makes no definite diagnosis. Hilario and Wharton(9) record 
5 cases of infestation with this parasite, 4 of which are from 
Zambales Province; no data were given for the fifth case. 

Nothing very definite is known concerning the possible patho- 
genicity of this parasite. Garrison’s patients showed no symp- 
toms and did not complain of feeling unwell. In the cases 
reported by Hilario and Wharton a slight anemia was ap- 
parently present. f 


SUMMARY AND CONCLUSIONS 


1. Three new cases of infestation with Tænia are recorded. 

2. Data with reference to the occurrence of Cysticereus cellu- 
losz in native hogs show that from 1 to 1.5 per cent are infested. 

3. A case of infestation with Hymenolepis diminuta is re- 
corded. This is the first case in which this parasite has been 
reported from a Filipino and the second case that has been 
recorded from the Philippine Islands. ; 

4. A case of Clonorchis sinensis is reported from a Chinese 
student. This is the third case that has been reported from the 
Philippines. : 

5. Two cases of infestation with Echinostoma ilocanum, a 
species apparently confined to Filipinos of northern Luzon, are 
reported. . . : 

6. To prevent infestation of man with Tenia solium, Tenia 
saginata, and Cysticercus cellulose and to eradicate infestation 
of hogs with Cysticercus cellulose and of cattle with Cysticercus 
bovis, as well as to safeguard the provincial population against 
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the consumption of diseased meats, extension of meat inspection 
to the provinces is recommended. ^ 

7. Routine examinations of immigrants arriving from ports 
where dangerous parasites of man are prevalent should be 
undertaken to prevent the introduction of such parasites into 


the Islands. 
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NEW PARASITIC HYMENOPTERA FROM THE ORIENTAL 
ISLANDS 


By R. M. Fours 
Of the Bureau of Entomology, United States Department of Agriculture 
TWO TEXT FIGURES 


This paper contains descriptions of new diapriids, bethylids, 
and braconids from the Philippine Islands, Borneo, and Singa- 
pore. The specimens studied in writing the descriptions were 
gent to the United States National Museum by Prof. C. F. Baker. 

Thanks are due and here recorded to Mr. S. A. Rohwer for 
permission to study Professor Baker's material and to Miss 
Eleanor Armstrong for drawing the head of the new Species 
Loboscelidia maculipennis. The other drawings were made by 
me. 

DIAPRIIDZE 


Genus LOBOSCELIDIA Westwood 


Westwood founded this genus on a single species, L. rufescens 
Westwood, from Sulu Island, southwest of Mindanao, Philippine 
Islands. Kieffer has described two new ones in his recent 
monograph of the family Diapriidz.* 

All the species, including those described in this paper, are 
from the islands southeast of Asia. Loboscelidia defecta Kieffer 
occurs both in Borneo and in Singapore if my identification is 
correct. Its type locality is Palawan Island of the Philippine 
group, 

It seems probable that these wasps are myrmecophilous. 
They have somewhat the habitus of ants and the woolly appear- 
ance of the neck is characteristic of many myrmecophiles. 


Key to the species of Loboscelidia Westwood. 


Head in front with a hornlike projection... . L. rufescens Westwood. 
Head in front without such a projection... 

1. Basal nervure nearly absent, briefly indicated proximad. 
L. bakeri sp. nov. 


Basal nervure complete, distinet......... eee e 2 


^Das Tierreich, Lief. 44 (1916) 14. 
s 619 
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. L. nigra sp. nov. 
5 


2. Body black; parapsidal grooves complete. 
9, 


Body rufous ——— Áo: 
3. Face with a broad, circular, and shallow depression bordered by a 
sharp carina, the carina nearly touching the eye margin and the 

L. antennata sp. nov. 


anterior ocellus 
Face without an area inclosed by a carina.. 
4. Parapsidal grooves incomplete.. 
Parapsidal grooves complete... 

5. Basal nervure with a sharp bend at distal end. 
L. philippinensis sp. nov. 
6. 


Basal nervure not sharply bent at distal end. 


6. Pronotum transverse... - 7. 
Pronotum a little longer than wide.. L. inermis Kieffer. 
T. Face with an inconspicuous median furrow; wings conspicuously 


covered with brown spots and streaks............--.- L. maculipennis sp. nov. 
Face with a sharp median carina; each anterior wing with a 
yellowish band across its middle... L, carinata sp. nov., 


8. (4) Scutellum longitudinally striate or punctate... -n 9. 

Scutellum polished, faintly shagreened or unsculptured . 10. 

9. Mesonotum shorter than the scutellum, its median lobe shagrcened; 

membrane on hind tibia wider than the tibia itself.. L, collaris sp. nov. 
Mesonotum about as long as the scutellum, its median lobe polished. 

L. scutellata sp. nov. 

10. Dorsal cervical plate highly arched, not concave..... L. defecta Kieffer. 

Dorsal cervical plate flattened, concave above......... L. brunnea sp. nov. 


Loboscelidia bakeri sp. nov. 


Male.—Length, 2 to 8 millimeters. Face flattened, smooth, 
finely shagreened, not carinate laterally, with a short median 
carina below, antennal ledge, seen from above, bilobed, emar- 
ginate medially, perpendicularly declivous in front, seen from 
the side without an inferior projection; dorsal cervical plate 
highly arched medially, quadrate, not excavated; cervical mem- 
brane just meeting, not overlapping, apparently without pu- 
bescence; antenns as long as the body, slender, of an even 
thiekness throughout; scape with à narrow membrane at base 
on the outside, a little longer than the three following joints 
united; joint 2 as long as wide, less than half as long as 3; joints 
8 to 12 subequal in length and width, a little over twice as long 
as wide; joint 13 as long as 2 and 3 united, sharply pointed 
apically; pronotum about as wide as long, polished, feebly 
emarginate anteriorly, the posterior angles rather prominent; 
mesonotum broadly transverse, traversed longitudinally by two 
parallel parapsidal grooves and by two carinz, one to each 
side, bisecting the lateral lobes; these carine not complete, 
obsolete anteriorly; median lobe longer than wide, faintly sha- 
greened; scutellum more or less triangular, polished, its ante- 
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rior angles elevated, Sharp; axille not indicated; membranous 
plates on legs narrow, inconspicuous; abdomen about as long as 
the thorax, wider, longer than wide; last segment sharply re- 
curved, acute apically; wings large and long, mostly glabrous; 
maculations as in L. inermis; veins similar also but the basal 
' nervure represented only by a stump proximad; radius five times 
as long as the anterior abscissa of subcosta, beyond the short 
Stump of the basal nervure, nearly vertical; radius oblique, 
straight. Reddish brown, flecked with large black spots; su- 
tures of thoracic sclerites blackish. T 
BORNEO, Sandakan (Baker), 4 males. 
Type.—Catalogue No. 24815, United States National Museum. 
Paratype returned to Baker. , . 


Loboscelidia nigra sp. nov. 


Female.—Length, 3.60 millimeters. Face finely, obliquely 
aciculate, with a delicate median carina, and with a lateral 
carina extending from the malar space to the occiput, nearly 
touching the eyes medially; ocelli very large, nearly touching one 
another, the lateral ones less than their diameter from the back 
of the head; antennal ledge as in L. bakeri but more developed 
below, triangular seen from in front ; face below antennae 
obliquely striate; antennze much longer than the body, slender, 
becoming narrower beyond the third joint; scape thick, broad, 
carinate, seen from the side three times as long as wide, a little 
longer than the next two joints united; joint 2 transverse, one- 
fourth the length of the third, which is a little less than three 
times as long as wide; joint 13 equal to 12, broadly rounded 
apically, nearly five times as long as wide; dorsal neckplate 
highly arched, distinctly longer than wide, with a shallow lon- 
gitudinal depression; cervical membranes long, golden colored, 
striated, overlapping the shorter ones projecting from the an- 
terior margin of the pronotum; pronotum transverse, slightly 
arched anteriorly and posteriorly, not emarginate in front, with 
two wide, shallow depressions behind; posterior angles of pro- 
notum sharp but not prominent; mesonotum broadly transverse, 
polished, the posterior angles sharp, projecting over the axillæ; 
parapsidal grooves complete, parallel; median lobes very little 
longer than wide; scutellum broad, polished, sloping posteriorly, 
obliquely striate at the posterior angles; axille separated off 
from the scutellum by pitted sutures; propodeum perpendicular, 
polished; membranes on the legs inconspicuous, those on the 
hind legs wider; metatarsus of hind legs bent basally, as long 
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as the last three joints united; each tarsal claw with a sharp 
abdomen 6-segmented, as long as the thorax, the 

last segment punctulate, slightly recurved; wings glabrous, 
` without cilia; basal nervure complete, oblique, the median cell 
wide; transverse medius as long as the subcosta beyond the 
basal vein, straight, oblique, not touching the submedius which . 
is only half as long as the subcosta; postmarginal vein one- 
seventh the length of the radius, the latter straight, oblique, as 
long as the basal; forewings with a transverse brownish band 
in the region of the radius; otherwise the wings are hyaline. 
Black, touched in places with rufous; tegulze reddish, very large, 
convex, reaching to the apex of the scutellum, truncated apically. 

MINDANAO, Dapitan (Baker), type. BASILAN (Baker), para- 


type. 
Type.—Catalogue No. 24316, United States National Museum. 


inner tooth; 


Loboscelidia antennata sp. nov. 


Female.—Length, 2.50 millimeters. Head broadly transverse, 
much narrower than the thorax, as high as wide; cheeks very 
wide, wider than the compound eye, sparsely covered with long, 
erect, white hairs, as is also the rest of the head including the 
eyes; ocelli large, very close together, the lateral ones less than 
their diameter apart, more than their diameter distant from 
the posterior margin of the head; ocelli situated in a large 
immargined depression; frons, including the bases of the an- 
tenne, inclosed by a perfect circle formed by a sharp carina, 
this carina passing close to the eyes and to the anterior ocellus; 
inclosed area finely reticulated, subconcave; antennal ledge not 
prominent, perpendicular in front, truncate below; antenne 
18-jointed, short and stout, not as long as the body, sparsely 
pubescent; scape seen from above like a knife edge, thickened 
distally, curved, viewed laterally three times as long as wide, 
oblong, with a narrow hyaline membrane below, as Jong as the 
five following joints united; joint 2 a little longer than wide, 
narrower than 1, slightly wider and shorter than 3; joints 
4 and 5 subequal, as long as wide, as wide as 3, cylindrical; joint 
6 shorter, transverse; joint 7 shorter than 6, more widely 
transverse; eighth joint as long as the seventh, wider; joints 
9 to 12 about twice as wide as long, narrower than the scape; 
joint 13 as long as wide, broadly rounded apically, punctate; 
dorsal cervical plate triangular, narrowed anteriorly, strongly 
arched above, pubescent, not concave; on the side of this sclerite 
there is attached a striated membrane of the appearance of 
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matted hairs, the parts of which curve outward and forward, 
projecting over a similar but smaller structure on. the posterior 
part of the head; on the pronotum below and behind these head 
structures is a membrane of much the appearance of the others, 
the structure of which can be more easily observed; it may be 
that the matted or woolly appearance referred to above is 
caused by inner striation of the membrane; pronotum broadly 
transverse, slightly narrowed anteriorly, not emarginate, its 
posterior angles sharp; ‘pronotum finely reticulate, with two 
broad shallow depressions posteriorly; mesonotum a little over 
half as long as the Scutellum, with a broad depression on the 
outside of each parapsidal groove; median lobe shagreened; 
Scutellum large, transverse, longitudinally carinate, posteriorly 
Shagreened, with a polished median groove; axille separated off 
by deep grooves; postscutellum medially roughened, mostly un- 
sculptured; membranes on tibie and tarsi very wide, as wide 
as or wider than the joints to which they are attached; abdomen 
as wide as the thorax, shorter; ovipositor projecting, two-thirds 
as long as the scape; wings glabrous, very large and long, with 
a brownish band variegated with hyaline across the middle; 
transverse median nervure shorter than the subcosta beyond the 
basal, straight, perpendicular; radius three and one-half times 
as long as the anterior abscissa of the subcosta, nearly straight, 
oblique, as long as the basal; basal vein curved distad; median 
cell wide, half as wide as the radius is long; submedius less 
than half as long as the subcosta. R 

STRAITS SETTLEMENTS, Singapore (Baker), 1 female. 

Type.—Catalogue No. 24317, United States National Museum. 

This species is most remarkable and could possibly be placed 
in a new genus. In its antennal structure it differs from all 
the other species of Loboscelidia. 


Loboscelidia philippinensis sp. nov. 
Female.—Length, 4 millimeters. Head higher than long, the 
cheeks not wider than the eyes, without pubescence or with only 
a few scattered hairs; frons flattened, finely shagreened, bor- 
dered laterally by a rounded ridge which extends from the 
antennal ledge to the occiput; ocelli large, disposed in a low 
triangle, the lateral ones their diameter apart and their diameter 
distant from the back of the head; ocelli not situated in a de- 
pression, the anterior one-half its diameter or less from the 
others; antennal ledge bilobed; wider than high seen from in 
front; dorsal cervical plate regularly arched above, polished, 
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subconcave, longer than wide, its sides parallel; cervical mem- 
branes prominent, not so large as in L. antennata, not overlap- 
ping, those on the head and neck the longest, evenly corrugated; 
antenne slender, as long as the body, the flagellum not narrowing 
toward tip, all the joints except the first cylindrical; scape with 
a wide membrane, seen from the side three times as long as 
wide, not quite as long as the next three joints united; joint 
2 as wide as long, half as wide as the scape, one-third as long 
as 3; following joints to the twelfth subequal to the third, be- 
coming a little shorter toward the tip of the antennz; joint 13 
two and three-fourths times as long as wide, broadly rounded 
apically, longer than 12; pronotum polished, as wide as long, 
sightly widened behind, truncated anteriorly, more or less con- 
cave in the middle, with an arcuate depression on posterior 
third; mesonotum polished, more than twice as wide as long, 
as long as the scutellum, less than half as long as the pronotum; 
parapsidal grooves deep, incomplete, not present on posterior 
one-fourth; scutellum a little wider than long, mostly polished 
and flattened, on the side posteriorly indistinctly striate; axille 
not separated off from the scutellum; postscutellum with a me- 
dian ridge, either side of which is roughened; abdomen as long 
as the thorax, not recurved below at tip, polished; wings hyaline, 
with a brownish band across the middle, a large spot on costal 
margin at apical third, and dark streaks marking the submar- 
ginal and discoidal veins; basal nervure straight to distal third 
where it makes a sharp bend and enters the subcosta nearly at 
right angles; transverse median nervure a little shorter than 
the anterior abscissa of the subcosta, straight; median cell less 
than half as wide as the radius is long; radius oblique, as long 
as the basal vein, five times as long as the oblique anterior 
abscissa of the subcosta; membranes on femora and tibiz wide 
but not so wide as in L. antennata; metatarsus of hind legs five 
and one-half times as long as wide, not sharply bent basally, 
as long as the next three joints united, wider than either; 
second joint twice as long as wide, wider and longer than the ` 
third; third twice as long as wide, wider and longer than the 
fourth; joint 4 more than half as wide as long, joint 5 three 
and one-half times as long as wide, narrower than 4, longer than 
2; claws sharp, each with a short acute inner tooth. Rufous; 
femora and tibiz touched with yellow. 
MINDANAO, Ilagan (Baker), 2 females (t 


ype and paratype); 
Kolambugan (Baker), 2 female paratypes. A T 
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Type.—Catalogue No. 24318, United States National Museum. 


'' Paratype returned to Baker. 


Loboscelidia maculipennis Sp. nov. 

Female.—Length, 8 millimeters. Head longer than high seen 
from the side, the cheeks not wider than the eyes; face flattened, 
deeply excavated in the region of the antennal Sockets, carinate 
laterally, the ridge running from the antennal ledge to the 
occiput; face striate and aciculate, with a short longitudinal 
suture in the middle; ocelli not situated in a depression, close 
together, the lateral ones their diameters apart and their diam- 
eters distant from the posterior margin of the head; cheeks 


Fic. I. Loboscelidia maculipennis sp. nov.; head, lateral view. 


and malar space polished, sparsely covered with curious, short, 
club-shaped hairs of a silvery color; antennal ledge long, prom- 
inent, not thick, rounded in front; dorsal cervical plate flat- 
tened, quadrate, the membrane not conspicuous, extending down 
upon the cheeks, not touching the pronotal membrane which 
is ear-shaped, prominent; antenn longer than the body, the 
joints beyond the scape cylindrical, equally wide; scape three 
times as long as wide, narrowed slightly proximad, with a 
narrow membrane beneath; pedicel as wide as long, one-third 
as long as joint 3, which is subequal, to 12; in one antenna joint 
10 is subconcave below and in the other antenna joint 10 is con- 
cave above (probably an abnormal condition); joint 13 three 
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times as long as wide, rounded apically; pronotum wider than 
long, polished, concave above, truncated anteriorly ; pronotum 
sloping abruptly anteriorly; mesonotum polished, shaped as in 
L. philippinensis, as wide as the scutellum; parapsidal grooves 
incomplete, not indicated behind; scutellum transverse, polished, 
flattened, striate behind on the sides; axille partly separated 
off by deep grooves; postscutellum polished medially, not ridged; 
abdomen as in philippinensis; wings maculated as in philip- 
pinensis; basal nervure slightly bent at distal two-fifths; mem- 
branes on femora and tibie narow, inconspicuous; front tarsi 
as in philippinensis. Body entirely rufous, the thoracie sutures 
blackish. 

BoRNEO, Sandakan (Baker), 1 female. 

Type.—Catalogue No. 24319, United States National Museum. 

This species may be the same as L. philippinensis but seems 
to be distinct. Intermediate forms are unknown, and it seems 
best to separate what seem to be the extremes. 


Loboscelidia carinata sp. nov. 

Female.—Length, 3 millimeters. Differs from L. maculi- 
pennis in a few minor particulars: face more strongly striate 
and granulose medially, with a sharp median carina; basal 
nervure bow-shaped, not so distinctly angulate; anterior wing 
hyaline, with a yellowish band across its middle. 

STRAITS SETTLEMENTS, Singapore (Baker), 1 female. 

Type.—Catalogue No. 24320, United States National Museum. 


Loboscelidia defecta Kieffer. 

In the lot received from Professor Baker is a series of fifteen 
specimens representing this species. Two were collected at 
Singapore, and the rest at Sandakan, Borneo. They agree very 
well with the original description. Sometimes the anterior 
abscissa of the subcosta is present, but very short. Kieffer's 
figure shows the maculation of the wings very nicely. In some 
of the specimens at hand the spots are indistinct and merge 
together, or they are pale and hard to trace. 


Loboscelidia brunnea sp. nov. 


Female.—Length, 3 millimeters. Closely related to L. defecta 
Kieffer from which it differs as follows: Frons polished, shining, 
not Shagreened, with the lateral ridges higher and Sharper, and 
with a sharp median ridge on lower half ; dorsal cervical plate 


* Das Tierreich, Lief. 44 (1916) 18. 
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wider than long, distinctly concave above, smooth and shining; 
pronotum more strongly arched in front, depressed behind the 
cervical plate, across the middle a little wider than long; axille 
more sharply set off from the scutellum by deep grooves; radial 
nervure distinctly shórter than the basal, oblique; anterior ab- 
scissa of subcosta present, much shorter than the radius. 

BORNEO, Sandakan (Baker), 1 female. 

Type.—Catalogue No. 24821, United States National Museum. 


Loboscelidia collaris sp. nov. 

Female.—Length, 2.2 millimeters. Head as long as high, 
mostly without pubescence; frons flattened, scarcely excavated 
below, finely and evenly shagreened, carinate laterally, with the 
carina becoming obsolete above, not distinct on the vertex; cheeks 
and malar space finely shagreened; lateral ocelli their diameter 
distant from each other and from the back of the head; an- 
tennal ledge short, bilobed as seen from above, with a lower 
projection, the whole structure of a triangular Shape when 
observed from in front; above the clypeus is an acute median 
carina; antennz longer than the body, slender, the joints beyond 
the first subequal in width; scape compressed, slightly narrowed 
basally, seen laterally three times as long as wide, as long as 
the next three joints united; joint 2 as wide as long, nearly 
half as long as 3; joints 3 to 12 subequal in length and width; 
joint 13 longer, almost as long as 2 and 3 united, subacute 
apically ; dorsal cervical plate longer than wide, slightly narrowed 
anteriorly, strongly arched above; space between the head and 
thorax filled by the golden lobes of the woolly substance noted 
in my description of L. antennata; the membranes overlap one 
another and the result is a billowy appearance; pronotum wider 
than long, truncate anteriorly, flattened posteriorly, more or 
less arched in front, with two broad, shallow depressions be- 
hind the middle; mesonotum three times as wide as long, 
shorter than the scutellum, the median lobe shagreened, the 
lateral ones sharply carinate on the outside, each with a sub- 
marginal depression; parapsidal grooves complete; scutellum 
flattened, longitudinally striate; axille separated off by deep. 
furrows; postscutellum with a low ridge medially, polished; 
abdomen as in L. defecta; wings hyaline, with a brownish 
band across the middle of each, and with a pale brown spot 
behind the band along the costal margin; basal nervure slightly 
curved distally, as long as the radius, four times as long as the 
anterior abscissa of the subcosta; nervulus shorter than the 
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subcosta beyond the basal, a trifle shorter than the anterior 
abscissa; submedian very short, much less than half as long 
as the subcosta; hyaline plates on femora and tibiz very wide, 
on hind legs wider than the joints to which they are attached; 
metatarsus of hind legs four times as long as wide, slightly 
bent near the base, distinctly shorter than the three following 
joints united; joint 5 as long as 3 and 4 united, nearly four 
times as long as wide. Rufous; margin of the pronotum and 
the tegule in part blackish. 

STRAITS SETTLEMENTS, Singapore (Baker), 1 female. 

Type.—Catalogue No. 24322, United States National Museum. 


Loboscelidia scutellata sp. nov. 

Female——Length, 3 millimeters. Differs from L. collaris 
as follows: Head higher than long, covered with long silvery 
hairs below; cheeks polished, as wide as the eyes; face strongly 
shagreened, with a median carina below; carinæ on the sides 
of the face sharp, extending to the occiput; ocelli very close 
together, the lateral ones less than their diameter from each 
other and from the posterior margin of the head; scape less 
than three times as long as wide, a little shorter than joints 
3 and 4 united; joint 2 as wide as long; joint 3 as wide as 2 
and any of the joints following it, two and one-half times as 
long as the second joint; following joints becoming gradually 
longer and narrower, the middle ones slightly curved; joint 
13 as long as 2 and 3 united, five times as long as wide, subacute 
at tip; dorsal cervical plate scarcely narrowed anteriorly, longer 
than wide, with a shallow median depression; pronotum a little 
wider across the middle than long, somewhat wider posteriorly, 
polished; mesonotum shining, two and one-half times as wide 
as long, as long as the scutellum; parapsidal grooves complete, 
the median lobe subconcave; scutellum finely longitudinally 
striate; axille separated off by deep grooves; postscutellum 
slightly elevated medially, polished; wings subhyaline, darker 
around the radius; nervulus longer than the anterior abscissa 
of the subcosta, straight; basal nervure nearly straight, slightly 
curved distad, as long as the radius; anterior abscissa of sub- 
costa longer, about half as long as the subcosta before the latter 
forks, straight; plates on femora and tibiæ narrow, not wider 
than the joints to which they are attached; metatarsus a little 
over four times as long as wide, nearly as long as the next three 
joints united. Coloration as in L. collaris sp. Nov. 
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BASILAN (Baker), type. MINDANAO, Surigao. (Baker), Y 
paratype. Five specimens received. 

Type.—Catalogue No. 24323, United States National Museum. 
Paratype returned to Baker, 


BETHYLIDZE 


Lestodryinus stantoni Ashmead. 


Dryinus stantoni ASHMEAD, Proc, U. S. Nat. Mus. 28 (1904) 134 (9). 
Prodryinis stantoni (Ashmead) KIEFFER, André, Spec. Hym, Eur. 9: 
498; Das Tierreich, Lief. 41 (1914) 53. 


Runs in Kieffer’s key * to L. perkinsi Kieffer and differs from 
that species as follows: Frons with many variously curved 
longitudinal carine, and with a high and sharp median ridge 
below the anterior ocellus, clothed with short silvery hairs; 
clypeus wider than long, wide anteriorly, the two teeth rounded 
and far apart; mandibles blackish medially, brown basally, and 
with rufous teeth; first and second antennal joints yellowish 
brown; 8 to 9 black; joint 9 one and one-half times as long 
as wide; joint 10 yellow, longer than 9, slightly narrowed dis- 
tally ; mesonotum two-thirds as long as the pronotum, measuring 
the latter from its anterior border to the apices of the lateral 
lobes, finely granular, somewhat more coarsely so posteriorly, 
densely covered with short silvery hairs; postscutellum gran- 
ular, half as long as the scutellum; upper face of propodeum 
bordered posteriorly by a low ridge and with another ridge im- 
mediately in front of the other; distal part of radius hardly 
longer than the proximal part; postmarginal Short, not well 
pigmented, much shorter than the parastigma; legs rufous, va- 
riegated considerably with blackish; middle and posterior tibie, 
metatarsus, and last tarsal joint piceous; other tarsal joints 
reddish; front femora gradually narrowed distally, thick ba- 
sally, brown; front coxz hardly over half as long as the femora, 
brown with yellow markings; lateral claw of chela with a row 
of nine widely separated white spines, the distal tooth minute, 
hard to see; last segment of abdomen thickly covered with 
short white hairs on apical half; abdomen mostly black, the 
last segment yellowish brown. 

Length, 4.5 millimeters. 

LUZON, Manila. 


? Das Tierreich, Lief. 41 (1914) 20. 
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Type.—Catalogue No. 8000, United States National Museum. 
Redescribed from the type specimen in the United States Na- 


tional- Museum. 


Lestodryinus kiefferi sp. nov. 

Female.—Length, 6.5 millimeters. Head a little over two- 
thirds as long as wide, flat above, its posterior margin acute, 
straight; head strongly excavated below the upper posterior 
margin, attached to the thorax at its ventral surface, wrinkled 
and with a rather deep longitudinal furrow below; frons sha- 
greened, with many wavy longitudinal wrinkles, and with a 
median carina; hind margin of eyes projecting beyond the head 
posteriorly; median carina not reaching the clypeus; clypeus 
granular, wider than long, bidentate at apex, the emargination 
arcuate; malar space two-thirds the length of the clypeus, lon- 
gitudinally striate; mandibles 4-dentate, the lower tooth the 
longest; maxillary palpi 5-jointed, brown; fifth joint hardly 
longer than the fourth, yellow, blunt apically; labial palpi 3- 
jointed, brown; first joint three times as long as wide, devoid of 
pubescence, as long as the second; second joint scarcely longer 
than wide, flattened, densely covered with long white hairs; 
third joint much longer, threadlike, nearly as long as the first 
two united, finely pubescent; scape more than twice as long 
as the pedicel; scape and pedicel united not quite three-fifths 
the length of joint 3; joint 3 scarcely widened apically, less 
than twice as long as 4; joints 8 to 10 yellow; 10 longer than 
9, as long as 7, blunt apically; pronotum mostly granular, finely 
pubescent, somewhat elevated posteriorly, without a transverse 
incision anteriorly; mesonotum rugose, inconspicuously pubes- 
cent, the parapsidal grooves complete but shallow and nearly 
lost in the rough sculpture; scutellum rugose, with a deep nar- 
row depression across its base, the depression divided medially 
by a narrow partition; propodeum irregularly reticulate, a 
condition similar to that found in Psilodryinus reticulatus sp. 
nov.; propodeum rounded apically, somewhat excavated behind, 
the excavation bordered on each side by a longitudinal ridge; 
abdomen as long as the thorax, somewhat flattened; the last 
two segments compressed, the seventh more strongly so than 
the sixth; segments 1 to 5 finely granular, opaque, sparsely 
‘pubescent; 6 shining, with a few large scattering punctures; 
segment 7 triangular seen from the side, rounded apically, like 
a knife edge seen from above, finely and closely pubescent and 
punetate; seventh tergite very small, triangular, with a row of 
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long black hairs on each side posteriorly; ovipositor projecting 
the length of the sixth tergite, yellow, the sheaths brown; wings 
hyaline, with two brown transverse bands, the inner one 
narrow and inconspicuous, the outer one broad and well defined; 
radius not half complete, well pigmented, not much longer than 
the basal; nervulus interstitial with the basal, narrowly in- 
terrupted before it reaches the medius; legs long; front coxa 
as long as the metatarsus, not so thick as the femur; trochanter 
narrower than the coxa, two-thirds as long; femur as long as 
the coxa and trochanter united; a trifle longer than the tibia; 
metatarsus longer than all the following joints united; joint 
4 flattened, longer than 2 and 3 united; inner claw of chela 
about as long as joints 2 to 4 united, furnished inside with 
a double row of short throfis ; outer claw slightly curved, witha 
row of thorns inside claws on middle and hind legs with an 
inner tooth basally. Black; mandibles, antennal socket, last 
three antennal joints, chela, metatarsus of anterior legs apically, 
and the other tarsal joints entirely, last segment of abdomen, 
rufous for the most part. ! 

LUZON, Mount Maquiling (Baker). 

Type.—Catalogue No. 24324, United States National Museum. 

This species, known from a Single specimen, differs from 
L. luzonicus Kieffer in the color of the antenne and in having 
the radius shorter. Other differences occur and may be recog- 
nized by comparing my description with Kieffer’s,4 


Psilodryinus thoracicus sp. nov. 


Female.—Length, 5 millimeters. Very closely related to P. 
sumatranus of Enderlein, from which it differs as follows: 

Distance of lateral ocelli from each other more than half their 
distance from the anterior one; posterior margin of pronotum 
not emarginate, the lateral lobes not in evidence ; elevation on 
posterior lobe of pronotum with many transverse carine an- 
teriorly; wings colored with a light brown; first abscissa of 
cubitus, discoideus, first recurrent, and subdiscoideus visible 
as white lines in the semiopaque transverse wing band; basal 
vein well pigmented to distal third; cubitus and subdiscoideus 
visible as brownish lines distad of the whitish transverse band, 
not reaching the wing margin; legs dull reddish except as 
follows: Anterior trochanters, tibiæ basally, most of femora, 
posterior metatarsus except at apex, middle and hind tibia, 


‘Das Tierreich, Lief. 41 (1914) 24. 
185775——3 
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metatarsi, and last joint of tarsi dark brown or fuscous; fourth 
joint of posterior tarsi considerably longer than 2 and 3 united, 
two-thirds as long as the first; lateral claw yellow, unarmed 
except for a short tooth subapically; head and thorax closely 
covered with short silvery hairs. 

PALAWAN, Puerto Princesa (Baker), 1 female. 

Type.—Catalogue No. 24325, United States National Museum. 


Psilodryinus reticulatus sp. nov. 

Female.—Length, 6.5 millimeters. General structure as in 
P. thoracicus sp. nov.; face with many parallel longitudinal 
ridges which extend back on the occiput, with a median carina; 
interocellar space traversed by several of the facial carin; 
clypeus rounded apically, shagreened; labial palpi 3-jointed, 
Short; joint 1 twice as long as wide, as wide as 2 but a little 
longer, not quite as long as 3; 3 blunt at apex, much narrower 
than 1 or 2, threadlike; maxillary palpi 5-jointed; first joint 
twice as long as wide, half as long as 2, as wide as 2 distally; 
joint 2 widened apically, a little shorter than 3 but much wider; 
joint 3 as wide as 4 or 5, as long as 5, a little longer than 4; 
joint 5 pointed apically, threadlike; scape twice as long as the 
pedicel; pedicel over twice as long as wide, wider than joint 
3; joint 3 very long, over two and one-half times as long as 
the scape, very slender, widening distally; joint 4 nearly two- 
thirds as long as 3, a little longer than 5; joint 6 half as long 
as 4, four times as long as wide, following joints except the 
tenth becoming gradually shorter; joint 10 as long as 7, blunt 
apically; pronotum closely punetulate, very little longer than 
wide, somewhat narrower than the thorax, highly elevated be- 
hind the horseshoe-shaped incision, the elevation anteriorly with 
a few sharp transverse carinæ; mesonotum with two diverging 
carinz in the position usually occupied by the parapsidal grooves, 
with a median carina; inclosed areas finely punctate, covered 
with short white hairs; scutellum with four foveæ basally, the 
lateral ones the largest, with longitudinal and transverse caring 
intersecting; propodeum evenly convex, covered with small 
polygonal areas bordered by curved raised lines, without pubes- 
cence; legs black except the lateral claw of the chela; front 
coxze long, reaching a little behind the posterior margin of the 
prosternum, densely pubescent beneath; front trochanters long, 
curved medially, thickened distally, half as long as the femora; 
femora a little longer than the tibia, thicker, narrowed distally; 


$ tibiæ gradually narrowed proximally; posterior metatarsus not 


* 
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quite half as long as the tibia, equaling in length the distance 
from the base of the fourth joint to the apex of the fifth; 
fourth joint much longer than the second and third united, 
widened distad; median claw of chela as long as joints 1 to 4 
united, with a row of short white plates below; lateral claw 
yellow, bare, curved behind the middle, narrow, as long as joints 
1 and 2 united, with a short tooth before the apex; legs entirely 
covered with a short white pubescence; tarsal claws sharp, with- 
out teeth; wings as in P. thoracicus, but with a narrow trans- 
verse band in the region of the radius and with the radius a 
little shorter; it can be clearly seen that the darker color 
of the wings is due to the presence of pigment in the hairs; 
abdomen rather long, Sharply pointed and narrowed toward 
apex, polished, sparsely éovered with Short white hairs; first 
segment bell-shaped, of the form found in the wasps of the: 
subgenus Odynerus; sixth Segment shorter than the fifth, longer 
below than above; ovipositor projecting the length of the last 
tergite. Body black; antenne at tip and abdomen at base and 
apex touched with rufous. 

Luzon, Los Bafios (Baker), 2 females, 

Type.—Catalogue No. 24326, United States National Museum. 

One specimen has the ovipositor more in evidence. The ab- 
dominal segments are telescopic and so the relative proportions 
vary considerably. ^ 


Genus NEOANTEON novum 


Head transverse, wider than the. thorax, margined and 
slightly arcuate posteriorly; face convex; cheeks rather wide, 
narrower than the eyes; eyes large, bare, converging slightly 
anteriorly; ocelli present, arranged in a small triangle; clypeus 
transverse; mandibles 4-dentate, the second and fourth teeth 
the largest; upper tooth a little longer than the third; maxillary 
palpi 5-jointed; antennz 10-jointed, joints 3 to 9 of somewhat 
similar shape and size; thorax short, wider than high, scarcely 
longer than wide; mesonotum transverse, longer than the pro- 
notum, with the parapsidal grooves briefly indicated anteriorly, 
far apart; pronotum inconspicuous seen from above, somewhat 
constricted medially; scutellum transverse, unarmed, with a 
narrow and deep fovea across its base; propodeum areolated, 
with ten inclosed spaces, declivous, with a broad vertical impres- 
sion laterally; abdomen small, with a long petiole, constricted 
below between the petiole and the second sternite; wings nor- 
mally developed, maculate; venation generally as in Anteon 
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Jurine; radius with proximal abscissa straight, a trifle longer 
than the distal abscissa which is slightly curved, almost reach- 
ing the wing margin; submedian cell nearly as long as the 
median, the nervulus oblique; brachius short, well pigmented 
basally; basal vein shorter than the first abscissa of the radius, 
abruptly angulate before it attains the subcosta; prostigma 
absent, parastigma half-elliptical, shorter than the basal ner- 
vure; hind wings without a cell; legs moderately long; metatar- 
sus of hind legs longer than the fourth joint which is longer than 
2 and 3 united; claws of chela strongly curved, short, the inner 
one with a broad blunt tooth medially, and the outer one with 
a rather long sharp tooth below at distal third; otherwise the 
claws are unarmed; claws of middle and hind legs sharp, with- 
out dentition. 

This genus comes closest to Anteon. It differs principally 
in its pedicellated abdomen and in the peculiar structure of the 
chelæ which are devoid of bristles and lamellæ. The venation 
also offers minor differences. 

The genotype is from the Philippine Islands and may be known 
under the name: 


Neoanteon rubrica sp. nov. 

Female.—Length, 3 millimeters. En- 
tire body shining, without strong sculp- 
ture, finely and sparsely pubescent; face 
with scattered punctures, with a median 
carina extending from the anterior 
ocellus to the clypeus; subconvex, 
rounded anteriorly; scape short, nearly 
as long as joints 3 and 4 united; joint 
2 a little shorter than 3; joints 3 to 6 
subequal, a little longer but no wider 
than joints 7 to 9; joint 10 longer, 
broadly rounded apically; mesonotum 
; with a few scattered punctures; propo- 

b deum areolated as shown in fig. 2; abdo- 

Fic. 2. Neoanteon rubrica sp, men as long as the head and thorax 
nev. i a anterior tarsus, tater} United, depressed, mostly without pubes- 
eee me darai] ets petiole slender, seven times as 
ong as wide, as long as ; 

second tergite scalelike, longer than the petiole, pes peg 
ae rx sides extending around the base ‘of the petiole in 
ubhyaline plate; third segment as long as all the follow- 
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ing united, shorter than the second; segment 4 longer than 5; 
segment 6 compressed, a little longer than the fourth ; anterior 
coxa as long as the pronotum, densely pubescent below; femur 
longer than the coxa and trochanter united, wider than the 
coxa; tibia as long as the first three tarsal joints united, its 
distal spur blunt, finely pubescent; metatarsus twice as long as 
the next two joints united, about six times as long as wide; 
joints 2 and 8 equal, as long as wide; empodium half as long as 
the fourth joint; wings smoky, with three transverse brown 
bands, one through the basal, one through the radius, and the 
other near the apex. Rufous; Scape, pedicel base of third 
joint, joints 7, 8, and 9, clypeus, mandibles except the teeth, 
and all the legs straw-colored; antennal joints, other than those 
mentioned above, dark brown. 

LUZON, Los Bafios (Baker), 2 females. 

T'ype.—Catalogue No. 24327, United States National Museum, 


BRACONIDZE 


Helorimorpha fumipennis sp. nov. 

Female.—Length, 4.5 millimeters. Head as wide as the 
thorax, twice as wide as long, strongly punctate, a white hair 
issuing from each puncture; middle of face Somewhat less 
strongly punctate; clypeus broadly transverse, slightly and 
broadly emarginate apically, flattened, finely punctate; mandibles 
long, the upper tooth longer than the lower, very sharply 
pointed; antenn originating above the middle of the face, as 
long as the body, all the joints subequal in width, cylindrical; 
scape punctate, more than twice as long as wide; joint 2 a 
little longer than wide; 3 narrowed basally, as long as the scape; 
following joints to the seventeenth becoming gradually shorter; 
joint 18 as long as 7, sharply pointed apically, two and one-half 
times as long as wide; face with a sharp keel between the 
antenne; aperture inclosing antennal socket opening upward, 
circular; thorax short, two-thirds as wide as long, as high as 
wide, marked all over with large, shallow, five- or six-sided pits 
bordered with low rounded ridges; parapsidal grooves not in- 
dicated; propodeum quadrate, broadly and shallowly excavated 
on its posterior face; first abdominal segment six-sevenths as 
long as the thorax, slender, curved, gradually widened apically, 
much narrower than the hind coxa; abdomen entirely polished, 
the segments beyond the first forming a solid piece, as long as 
the thorax; wings brownish, hyaline apically, basally (including 
the entire basal cell), and medially in a narrow band dividing 
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the first cubital cell and the second discoidal at base; veins 
brown; first transverse cubitus straight, as long as the second 
abseissa of the cubitus; first abscissa of the radius straight, as 
long as the second abscissa and second transverse cubitus united, 
the latter a little longer than the former; discoidal vein short 
beyond the second transverse cubitus, represented by a long 
brown streak distally ; third abscissa of radius straight, reaching 
the postmarginal which extends slightly beyond their junction. 
Body shining black; legs yellowish brown to piceous, the cox:e 
and most of hind legs darker; antennz yellowish brown basally, 
piceous toward the apex. 

Male.—Length, 4.5 millimeters. Differs little from the female. 
Only by the slightly extruded genitalia can I determine one 
specimen as the male. The ovipositor may be seen in the type 
by the use of the highest power of the binocular microscope. It 
is nearly concealed beneath the overhanging edges of the apical 
sternites. 

MINDANAO, Dapitan (Baker), 2 specimens. 

Type.—Catalogue No. 24328, United States National Museum. 

TThis species differs from H. fisheri and H. brasiliensis in hav- 
ing the body black, and from H. egregia, the genotype, in having 
the wings tinged with brown. 
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Fic. 1. Loboscelidia maculipennis sp. nov.; head, lateral view. (Drawing 
by. Eleanor Armstrong.) 
2, Neoanteon rubrica sp. nov.; a, anterior tarsus, lateral view; 
b, propodeum, dorsal view.. (Drawing by R. M. Fouts.) 
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EFFECT OF DIFFERENT RATES OF TRANSPIRATION 
ON THE DRY WEIGHT AND ASH CONTENT OF THE 
TOBACCO PLANT? 


By NEMESIO B. MENDIOLA 


Of the Department of Agronomy, University of the Philippines, and of the 
Bureau of Agriculture 


REVIEW OF PREVIOUS WORK 


Authorities are divided in their views regarding the relation- 
ship between the rate of transpiration of a plant and the intake 
of soil solutes. On the one hand it is held that the amount of 
solute taken up by the plant from the soil solution is proportional 
to the amount of water transpired, while on the other the 
amount of solute taken in by the plant is believed to be inde- 
pendent of the amount of water transpired. The available 
experimental data relating to this question are few. 

As early as 1849 Lawes,(1) while realizing the relationship 
of evaporation to rapidity of growth to be yet a problem, never- 
theless assumed generally that the comparative rate of evapor- 
ation of water to some extent indicates the comparative activity 
of the processes of the plants. In his experiments with wheat, 
barley, beans, peas, and clover, in which he determined the 
amount of water given off by the plants and the amount of dry 
matter and ash obtained from them, he got a greater amount 
of dry matter and ash with a greater amount of water, and 
vice versa. It should be remarked, however, that the plants 
were not given the same soil treatments. He merely concluded 
that these experiments indicated some definite relationship be- 
tween the passage of water through the plants and the fixation 
in them of some of their constituents. 

Schloesing, (2) in 1869, grew one tobacco plant under a shaded 
bell jar and three in the open. The water evaporated per plant 
in the open averaged more than three times that evaporated 
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under the bell jar. He found a greater percentage of total ash 
in the leaves of the plants grown in the open than in those of 
the one plant under the shaded jar. This experiment is of little 
or no value, as only the leaves were analyzed and only very few 
plants were grown. It is interesting to note, however, that he 
assumed the difference in the ash content to be due to the dif- 
ference in total transpiration. 

According to Hasselbring(10) Fittbogen expressed in 1871 an 
idea similar to that of Lawes. : 

Sorauer, (3, 4) in 1878-1880, grew various species of plants such 
as barley, pea, lupine, and others in humid and dry conditions 
and found in general a greater amount of dry substance and a 
higher percentage of ash under dry conditions than under humid. 

Hasselbring(10) again tells us that in 1883 Hellriegel considered 
there was no relationship between transpiration and the pro- 
duction of dry matter, and that Kohl in 1886, on anatomical 
grounds, assumed that a rapidly transpiring plant receives, 
by means of the transpiration stream, far greater amounts of 
mineral nutrients than a plant with lower transpiration. 

Wollny, (5) in 1898, grew barley, vetch, lucerne, and flax under 
dry, moist, and medium conditions. In general he found greater 
absolute amounts of fresh and dry substances and a higher per- 
centage of ash under humid conditions than under dry atmos- 
phere. Pfeffer(6) remarks that these results of Wollny were 
probably due to the necessary protection against transpiration 
in dry air retarding the gaseous exchange, and thus also carbon 
dioxide assimilation and growth. After citing the results of 
the experiment of Schloesing already referred to in this review, 
Pfeffer expressed the belief that transpiration favors the ab- 
Sorption of the constituents of the ash. 

In 1905 Livingston, (7) experimenting with wheat seedlings, 
published the conclusion that total transpiration of wheat plants, 
£rown in various media is as good a criterion for comparing the 
relative growth in these media as is the weight of the plants. 

Jost,(8) in 1907, without presenting any data, states in his 
text that plants which transpire freely are far richer in ash 
than those transpiring feebly. He appears to be convinced that 
transpiration greatly helps in the absorption from the soil of 
large quantities of salts. 

Thatcher, (9) 1913, performed some analyses of wheat grains 
to determine the effect of sunlight on their composition. The 
a Were grown under canvas cover and in the open. In seven 
of nine cases he found very significantly higher percentage of 
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plants, but the difference was very slight. It is hardly neces- 
sary to point out that these results are not of much value to the 
present study, as only a part of the plant, the grain, was con- 
sidered. Thatcher gives us also an account of an experiment 
carried out by Murinoff, at the University of Halle, in which 
“etiolated” plants were compared with normal green plants. 
It was found that the percentage of ash was slightly higher in 
the normal green plants. R 

Hasselbring,(10) in 1914, grew tobacco plants under cheese- 
cloth and in the open. Using entire plants in the analysis, he 
found that the absolute amounts of dry substance were about 
equal in the two Seis, even if the plants in the open absorbed 
about 28 per cent more water than did the shaded ones. He 
found smaller amounts of ash in the unshaded plants, but the 
difference is within the limits of individual variation in the same 
Set. In another experiment the transpiration per unit area of 
leaf surface was nearly twice as great in the sun plants as in 
the shaded plants, but the total quantity of dry substance pro- 
duced was the same in both sets of plants. He considers these 
results as a suggestion that transpiration in itself, or the mere 
passage of water through the Plant, has no influence on the 
assimilatory activity, provided the water supply does not fall 
below a certain minimum required to maintain the turgor of the 
cells. In conclusion he states that the absorption of salts by 
roots is independent of the absorption of water and that the 
transpiration stream does not exert an accelerating effect on the 
entrance of salts. l . 

Kiesselbach,(11) in his Study of transpiration as a factor in 
crop production, determined the effect of various factors upon 
the relation of transpiration to ash content. He grew corn 
plants in dry and humid greenhouses, Ash determinations were 
made of the entire plant. It was found that there was no ab- 
solute correlation between the percentage of ash and the quantity 
of water transpired per gram of ash content or the transpira- 
tion per gram of dry matter. 

Harris and his coworkers, (12) in a recent paper on the relation- 
ship between the osmotic concentration of leaf sap and height of 
leaf insertion in trees, report that the relative concentration of 
electrolytes decreases from lower to higher levels, and this they 
take to indicate that the differences are due to increased pho- 
tosynthesis in the upper regions of the tree rather than to the 
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concentration of salts from the soil solutes by increased tran- 
spiration. M 
In order to obtain some sort of collective idea as to the nature 
of the available experimental data on the subject, the results 
of the different experiments are grouped in Table 1. Where 
more than one experiment was reported with each kind of plant, 
only the average is shown. 
TABLE 1.—Data on the effect of different degrees of humidity and sunlight 
on dry weight and ash content of plants. 


c eem i —————-— y Em 


Ash. Dry substance. Fresh substance, 
1 i Dod ae Er 
Investigator. Plant, i " i 
s | Dry or Humid: Dry or | tamig : Dry or | Humid or, 
open. ed. ; wPen. | shaded. 
| 4d 
| 
9 j g n". 9. 


p -| 188,42. | 158.14 993 1.163 
Tobacco leaves . . . $154 | | — .—.-Jd..2.. 


t 
; 218.0 E Es 


Corn, entire plant. 


-| Wheat graina..... | 2.38 2 T9 eee ey eee 
Barley, entire |......... Joel 0.287! 0.185 
plant. ' : i 
Diei peius da Pea, entire plant| 117 | 10.5 j 0.107' 0.107 105 n 
| Tropacolum magus ........] Lo | i2 5| ag! ages 
; 64 | 05 ^ 201 2.82 
j 0.15 | 0.22 0.82! LA 
om; 01' on! o! 


0.33 : 0.51 1.26 216. 


As far as the figures in Table 1 are concerned, it can easily 
be seen that differences in humidity and sunlight have no effect 
on the dry weight and ash content of the plant, and, if anything, 
the effect has been to make plants grown under humid or shaded 
conditions richer in dry matter and ash than those grown in 
dry or open atmosphere. 
EXPERIMENTS 

Material used—The plant used in this experiment is the to- 
bacco plant, Nicotiana tabacum. The seeds were obtained from 
the plant breeding department of the New York State College 
of Agriculture through the kindness of Mr. Casey Fraser, ac- 
cording to whom the seeds came from an inbred plant. 

Germination.—The seeds used in Crop I were germinated be- 
tween layers of moist filter paper in an incubation box. This 
method did not prove to be as convenient as was desired since 
it necessitated the early removal of the seedlings from the ger- 
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` mination plates when they were still too small to be transferred 
into the culture medium. In Crop II, therefore, seeds were 
germinated in sand in a seed box. 

Culture.—All plants were grown in water cult ures; those of 
the first crop in Erlenmeyer flasks of 2,000 cubic centimenters’ 
capacity. The nutrient solution was prepared according to the 
following modified Pfeffer’s formula: 


Gram per 

liter. 
Caleium nitrate 0.4 
Sodium chloride 0.1 
Magnesium sulphate 0.1 
Monopotassium phosphate 0.1 
Ferric phosphate 0.1 
Potassium nitrate 0.1 


To obtain different environmental conditions that should per- 
mit of different amounts of transpiration, the plants were grown 
in two glass chambers, each of about 432 cubic decimeters’ capa- 
city. One was "humid," the other, “dry.” In the humid cham- 
ber a pan of water whose surface area was nearly equal to that 
of the bottom of the room was kept throughout the experiment. 
No pan was used in the dry chamber; instead, there was a small 
electric fan which was allowed to run for a portion of the time 
of experimentation. As the two rooms were kept closed all 
the time except while changing the solution or watering, provision 
was made for some change of air inside. A tube about 7 milli- 
meters in diameter led from each chamber to the outside, where 
they met in a T-tube which was connected with a Richard’s 
suction pump. 

Some idea of the difference in relative humidity and tempera- 
ture in the two culture chambers can be obtained from the 
temperature and Lembrecht polymeter readings which were 
taken at intervals on July 26 and 27 and are recorded in Tables 


2 and 3. 


TABLE 2.—Temperature and humidity readings on July 26, 1917. 


Humid room, Dry room. 
i 3 jou Stes i Weather. 
Ne ae Relative [Tempera- Relative Tempera- 
i | humidity.| ture, |humidity. 
a.m. p.m. | Per cent. ec. Per cent. 
8.00 68 29.0 £5 31.0 | Bright, sunny. 

32.30 53 82.7 45 25.1] Do. 

3.00 51 34.0 41 36.4 Do. 

4.00 62 32.3 62 33.4 | Cloudy. 

6.00 76 28.0 70 | 28,1 | Rainy. 
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TABLE 3.—Temperature and humidity readings on July 27, 1917. 


| Hurnid room. Dry room. s | 
i | ly eee : : 
Te |. Tee | Restive 'Tempera- Relative Tempera- R 
humidity, ture. humidity.! ture. 
T" ———— mod a — us i = 
. Percent. 9C, |Pereent.| °c. | 
2j ma 18 | 28.7: Cloudy. \ 
{ 78 | 26.9 64 ^ 28.0 ! Sunny. 
56: — 30.0 42 | 33.0: Bright, sunny. 
5o | 310 40.5 3744, — Do. 
| 49 31.9 40 | — 0! Do. | 
| f 5l 315 4 34.0 Do. 
54! — 320 46 |. 342 Do. ! 
f 54i 320 48 33.5 Do. ! 
! ^ 8' 30.5 56 . — 3L1' Cloudy. ; 
T;  8L0 96 | — B14 Sunny. ! 


Analyses.—Dry weight determinations were made by drying 
the samples or the whole material to constant weight in an 
electric oven at temperatures between 105 and 110° C. To get 
the ash, the dried material was burned in porcelain crucibles in 
an electric furnace, also to constant weight. Except when other- 
wise stated, each plant was analyzed separately, and analyzed 
for ash content in root, stem, and leaves. 


` RESULTS OF EXPERIMENTS 
CROP I 


Seeds germinated, May 13, 1917. 
Seedlings transferred to culture solutions, May 17, 1917. 
Plants placed in dry and humid chambers, June 13, 1917. 
Solutions changed, June 29, July 16, July 29, and August 13, 1917. 
HARVEST I, JULY 25, 1917 
The heights of all the plants on thé day of the first harvest 
are given in Table 4. 


TABLE 4.—Heights of plants on the day of the first harvest. 


Plant No. 


Humid. | Dry. | 
m e H 


21.5, 205 | 
19.7 19.5 : 
20.0. 1&9 | 
17.7 16.8 i 


UU ————M——————— er 
T — CU...  ——————————r 2 € — M^ 
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In this harvest only three plants were taken as samples from 
each chamber; namely, plants 5, 6, and 8 from the humid room 
and plants 4, 8, and 9 from the dry room. 

The average height of the harvested plants, number of leaves 
per plant, average length of roots, and average weight of roots, 
Stems, and leaves per plant were determined, and the figures in 
Table 5 were obtained. 


Average— Homi. | Dry, 
b ue —ÁM i —— L—— M 


Height of planta... 
Number of leaves 
Length of leaves ___ 
Weight of fresh roots. 


Weight of fresh stems... an 7 
Weight of fresh leaves... ELS AT e » | 
Se ES = i 


Tables 6 and 7 contain the figures obtained from moisture and 
ash determinations, respectively; the percentages of moisture 
are based on fresh weights, while those of ash were figured on 
the dry-weight basis. 


TABLE 6.—Moisture content. g 


Humid. | Dry. 


’ Per cent, | Per cent, 
Mu MI 66.5 179.6 
Stems .. 92.8 92.9 
Leaves... | 86.7 92.1 


TABLE 7.—Ash content (average of three plants). 


i ; 
| | Humia. | Dry. 


i 
| Per cent. | Per cent, 


Roots -| 819] 66t 
8.02} 7.72 


10.44 | 11.05 


HARVEST II, AUGUST 19, 1917 


Tables 8, 9, 10, and 11 contain the data obtained from analyses 
of the second harvest. The lengths of tops and roots and the 
total number of leaves at the harvest time are given in Table 
8. Table 9 contains the. dry weights; Table 10, the percentages 
of ash; and Table 11, the absolute dry weights and percentages 
of total ash. 
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TABLE 8.—Lengths of tops and roots and total number of leaves 


| Length | Length 
of top. | of roots. 


Plant No. » 
Leaves, | 


| Leaves. 


i 57.6 27.53 19 d 
| 61.2 26.5 19 

| 43.1] — 28.0] T ; 
H 23.54 — 22.0 16 

] sto] 2.0] 18 

255| — 245! M i 
: 42.1 i 25,2 ; 17.2 

| 


! Plant No. : B pP a 
Roots. | .Stem. : Leaves. Roots. 


id 


i 
| "5 SEE 
i 


! a | g. i f- g. fü. : 

9.5140 1.3895 $ 1.414 0,2029 1 0.9806, 1. : 

i 0. 5560 1.1641 | 1,6279 0.4153; 0.7726 | 1. A 
i 0.3624 0.9910! 1.377 0.66101 1.1724 IL 1079 


0.2209 0.3829 0.8667 0.2288 
0.4241 1.1150 1.5710 0. 5307 
0.2055 1.4174 0.8283 0.5934 


Average ....------..-------+---- 0.3805 | t0766 1,2809 0.4653 | 1.0040 | 1.4663 | 


0.9837 | 1.2375 
1.0878 | 1.5372 
1.2200] 1.6020 | 


TABLE 10.—Percentatje of ash in individual plants. 


1 Humid. Dry. 
Plant No. eme ———— ME 


i ; 
į In roots, | In stem, [a leaves.! In roots. ! In stem. In leaves. 
i : 


i 


1 P.cto| Pret. | Pret, | Pret, | Peets: Recto: 


| 6.13 3.20 5.50 6.53 zei $04 
| 1.24 3.60 6.01 6.54; — 388; 6.53 | 
| 8.14 3.47 4.11 7.62 | 9 f 5.35 
: 8.42 5.17} 2.33 702! 3! 6H 
i 7.34 3-60 5.52 76| $60! 619 | 
i 6.91 5.22 8.18 Mi 395 ear] 
i 33|  40| eaf nej 5| en:i 
| Probable error of means a... 0. i +0.21 +0.23 | +0.38 i £0.11 l 26.05 i z0.1L 


* Probable error of the average was caleulated according to the formula: 


s 7X8 
P. E. E Zid? X 


P. E., probable error of the mean; Zfd?, 


» summation of the squares of th "iati 
the values from the mean; n, " iol E: 


number of individuals; 0.6745, a constant. 
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TABLE 11.—Total dry weights and percentages of “total ash. 


Humid, Dry. | 
4 Plant No. iS = 
i Dry D 
S matter. | Ash. matter, ‘Ash, 
3. P. ct. g. P, ct. 


3.3179 | 4.64f 2.4578] 5.81 
$39| sarj 2.5002] 5.74 
2.7304 | 4.75 | 3.5023] 6.07 


1.4705 7.52] 2.5500 5.16 


5. a 8.1101 5.08 3.1557 5.65 

l E DEEE T Te OE ade, ye Ste 2.4512] 6.36] s.4i5e!] 5.54 

| 2.7380} — 5.63| 2.9361 ME 
| 20.06 


Probable error of mean... --..| +0, 1790 


CROP It 


Crop II eonsisted of two Series; one series was kept in the 
same chambers in which Crop I was grown and is a repetition 
of Harvest I of that crop. This repetition was thought to be 
necessary as in Harvest I of Crop I no ash determinations were 
made of individual plants, and so the individual variation as 
well as the probable error of the average could not be determined. 
The second series of Crop II was grown in glass chambers also 
in which temperature and relative humidity were not supposed 
io be the factors controlling the relative rates of transpiration 
but rather the different intensity of illumination. One of the 
chambers was covered with white canvas cloth, and the other 
was left uncovered. "The doors of both rooms were left open a 
little throughout the experiment to allow some circulation of 
air. The opening, however, did not interfere with the method 
of shading. Each chamber had a capacity of about 500 cubic 
decimeters. i 

The seeds used were from the same lot of seeds as those used 
in the first crop. This time, they were germinated in previously 
well-mixed sand in a seed box. The culture solution was pre- 
pared according to the formula that was used in Crop I, but the 
culture flasks were 250-cubic-centimeter Erlenmeyer. Change 
of solution and replacement of water lost by transpiration and 
otherwise were more frequent. 

SERIES I. UNDER HUMID AND DRY ATMOSPHERE 
Seeds germinated, July 23, 1917. 
Seedlings transferred to culture flasks, July 30, 1917. 
Plants placed in eulture chambers, August 20, 1917. 
185715——4 
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Solutions changed, August 13, 20, and 25, and September 3, 10, and 
19, 1917. 
Harvested, September 22, 1917. 
TABLE 12.—Lengths of tops and roots and the number of leaves of the 
d plants at the time of harvest. 


Humid. Dry. 
Plant No. i 1 1 
Length; Length i q ,,,,, | Length Length aset 
T , of top. E roots, | Leaves. | GT top. of roots, DU 
fea A EEE EL x -— eae 
j em. | en, em, 
27.0; n 5.0; — 26.9 n 
18.5 | n 55: 26.0 EI 
19.0 | 10 5.0) Ul T 
5 23.0 | 9 50: 150 n 
7.5) 250, 1m 16. 20.5 1 
$7[ 28.7} 10 5 
Average. 62] 2*5 10.5 E 
I 


In order to get an idea of the effect of the difference in 
humidity in the two culture chambers upon the relative rates 
of transpiration of the plants, the amount of water transpired 
by the individual plants for four consecutive weeks was deter- 
mined by weighing plants and containers at intervals during a 
part of the time of the experiment. It should be stated that 
precautions were taken to prevent as much as possible the loss 
of water through other processes than transpiration or evapora- 
tion from the plants. Table 13 gives the results. 


TABLE 18.—Water transpired from August 25 to September 22. 


Plant No. |? Humid. © Dry. 


rece Fe nE PPN TEM Y OUI ae | 
Tables 14 and 15 contain the results of the dry weight and 
ash determinations. 
The data on the amount of water transpired for four weeks, 
the weight of total dry matter, and the percentages of total ash 
are combined in Table 16. In Table 17 are given the amounts 


of ary weight and ash per 100 cubic centimeters of water tran- 
Spired. ; i : 


Weight and Ash Content of Tobacco 
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TABLE 14,—Absolute dry weights of paris of plants. 
fF ee regm Sp M n Er Tre 
! Dey. i 
Plant No. —— ; Cp C cei SPY 
Roots, | Stems. | Leaves. | Roots. | Stems. | Leaves. * 
Lt -—-| 
9. 9. g- - Sy 9 i 
0.0980 | 0.0398 | 0.2645| 0.0973 | 0.0128 | 0.3214 
0.0930) 0.0469 | 0.2928 | 0.0867; 0.0360 | 0.2923 | 
0.0912 | 9.0588 | 0.2801) 0.0816 | 0,0892! 0.2502 | 
0.0881} 0.0403! ot2661 | 0.0652 | 0.0359 | 0.1950 
9.1052! 0.0513] 0.8283] 0.0890! 0.03561 0.2500 
0.0994 | 0.0889 5 0.2314} 0.0922 | 0.0386 | 0.2837 
0.0958 | 0.0954 | 0.2772 | 0.0858 MT | 0,2671 


TABLE 15.—Percentage of ash in parts of plants. 


Probable error of average... 


Humid. Dry, 


D Í 
| In voots. In stems ttn teaves| tn roots, |In stems.jIn leaves. 


S 1 
P. ct. | P, ct. Pict, | P.ct. P. ct. 


--| +014] oi | 
1 ` 


P, ct. 

8.88} 854 7.98 8.22 7.01} 5.97 
10.32] — 7.25 6.80] 10.61 6.53} 7.59 
951) — 7.78 6.57 9.68 6.52} 8.55 
8:85 | 8.18 1.29 9.81 6.92] 10.26 
9.41 nm 7.09 8.43 Taj 8al 
9.25 7.99 &8|  &O| 648 | $4 
ass] 7.83 7.00|  91| 6.78 | 8.25 
20.18 036] 20.08! +0.38 


TABLE 16.— Water transpired for four weeks, abso 


the percentage of total ash. > 


lute dry weights, and 


i Dry. 

my Bem diste E : 
| Plant No. Water | Water 1 
tran- Dry Ash. tran- Dry Ash. | 
H spired in| matter, * [spired in| matter, Ei 
| 4 wechs. i weeks. | I : 
| Pact | os] | Pict. | 
0.4023 &25| 228.0] oses] 654! 
0.4327 7.61 220.0 | 0.4150! 8.13 | 

0.4266 7.361 203.0] osni| ase 

0.3945 am| 200.61 orso] 9.96 
0.4848 Terj 218.0 | 0.9886) ss, 
0.3696 7.60 | 263.6 | oas | RGB 
| Average... esie 0,4184 7.69 | 2245 | 0.3901 8.28 | 
| Peebatte areor af mean -| #0.0100 | = 0.08 |. 20,0109 i | 
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TABIR 17.—Proportion of dry weight and ash to 100 cubic centimeters of 


" transpired water. 


Humid. 
Water (cc.) 100. 
Dry weight (g.) 0.2901 
Ash (g.) i 0.0223 

Dry. 

Y rater (ec.) 100. 

Dry weight (g.) 0.1292 
Ash (g.) 0.0107 


SERIES IL. SHADED AND UNSHADED 


Seeds germinated, July 23, 1917. 

Seedlings transferred to culture flasks, July 30, 1917. 

Plants placed in shaded and unshaded chambers, August 20, 1917. 

Solutions changed, August 13, 20, and 25, and September 3, 10, 19, and 
30, 1917. 

Harvested, October 2, 1917. 


TaBLE l&—Lengths of tops and roots and total number of leaves. 


Humid. Dry. : 
Plant No. | " ii reszds] = = 1 d 5 A A l 
Length | Mete. | Loaven. | Gf tap. Pu heaven, | 
12,0 15.5 j i 
10.9 344.5! i 
11.6 22.5 i 
1L0 19.5 i 

13.0 22.5 

10.1 25.1] 

10.0 18.5 | 

9.5 18.1 | 

8.5 17.0 | 

6.5 19.6 | 

9.8 18.1j 

10.2 25] 


10.2 19.11 


Tables 20, 21, and 22 contain the results of the dry weight 
and ash determinations; Table 23, the amounts of dry weight 
and ash per 100 cubie centimeters of water transpired. 


DISCUSSION OF RESULTS 


. Transpiration.—From Tables. 13 and 19 it can be seen that 
in both types of experiments, humid-dry and shaded-unshaded, 
the desired differences in conditions of relative humidity and sun- 


light were obtained t give a differen: 
ce 
net o V e jn the relative rates of 


oP 


Ni 
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TABLE 19.—Water transpired from August 25 to September 22, 1917. 


shaded. 


l 
Plant No. | Shaded. | Uo- | 


TABLE 20.—Dry matter. 
n Shaded. 


Plant No. x T. 1 i i 
In roots lin stema. |In leaves., In roots. 'In atema, {n leavos.! 
í i 


| 

i f g. g. 9 | € g- 

| 0.0938 | 0.0711; 0.8381 | 0.0700; 0.0851 | 0, 4020 
0.0008 | 0.0719} 0.8064; 0.1473! 0.0499} 0.4468 

| 0.0827 | 0.0728 | 0.3142! 0.1084 | 0.0393 | 0.4637 | 
0.0906 | 0.0546 | 0.3442 | 0.1097 | 0.0419 | 0.4587 
o.1o90| 0.0813 | 0.2504] 0.1954 | 0.0445 | 0.4621 

; 0.0850 0.0550 | 0.2964 | 0.0815 | 0.0288 | 0.3580 


0.0643 0.0546 0.2513 0.0994 | 0.0557 i 0.3763 
0.0992 0.0590 0.3589 0.1579 0.0814 i 0.4316 
0.0595 0.0174 | 0.2675 | 0.1362 | 0,0413 i 0.3940 
0.1438 | 0.0455 | 0.4636 
0.1324] 0.0871] 0,3982 + 
0.1580 | 0,0400 | 0.4190 | 
0.1379 | 0.0418 í eamm | 

st i 4 


Physical characters of plants—Considering first the crop 
grown in humid and dry chambers, there is found a general ten- 
dency for the roots of the "dry" plants to become longer. In 
Table 5 there is a difference of 11.9 centimeters and in Table 
12, one of 4 centimeters in favor of the “dry” roots. In a third 
series this difference was insignificant, amounting to only 0.1 
centimeter. There was no significant difference in the length of 
top and the number of leaves. 

When the crop grown in shaded and unshaded chambers is 
considered it is seen (Table 18) that here also the roots of the 
unshaded plants were longer, the difference being 2.9 centi- 
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meters. The tops of the shaded plants averaged 6 centimeters 
longer than those of the unshaded. There was no important 
difference in the number of leaves. The leaves of those in the 
shaded chamber were longer, broader, thinner, and of better 
quality. 
PABLE 21.—Percentages of ash. 


i j Shaded. Unshaded. 
Piant No. f — Regehr gees, - 
In roots. In stems. In leave In stems. En leaves, 
H =~ j | — of 
: Bon | Bet | Ren | Bet | Reno Puet 
f 9.81 7.59 9.20! 11.00! à 
8.04 8.20 10.54 10.79 | 
8.10 935| 10.40]  1L01; 
8.18 $.04j 10.05! 10.87! 
8,07 9.47 10.68| — &64| 
| 8.59 10.19 11.84 | 8.76 | 
| 7.93} 1.80] 8.91 | 
9.48] 10.16 9.95) n ; 
9.08} 12.02 11.01 | E i 
| 133| 13.48; 1085 | 1180 ! 
| 8.55 | 110] j 1055) 12.59 ! 
i 8.43; 12.08; 16.18] 1107| 10.57 
i Average- 880) 1020] 11.80} 10.06) 10.17 
į Probable error of mean ---.--------- | 20.26] £0.89) 10.59 | £035 | +0.51 ; 


TABLE 22.—Water transpired in four weeks, absolute dry weights, and 
percentages of total ash. 


—— —— - — PEE 


| Shaded. Unshaded. | 
e crede yl nts i 
i 
Plant No. Water Paur ; 
| g è spired in Dry mat) Ash, spired in jDrx matj Ash, 
weeks, weeks. 
| g. g. ng. 
161.2 2304| 0.5071 
| 162.8 251.6 | 0.6440 | : 
172.0 zi&o| 0.6711! : 
178.0 2596 | 0.6813 
| 180.0 270.8 | 0.7000 | 
| 176.4 213.0] 6.4708 
i 147.6 222.0] 0.5314 | 
Es 189.6 272.0} 0.6209 | 
136.0 76.0 | 0.5715 
| 95.2 266.0 | 0.6029 
i 138.4 210.0} 0:5657 : 
| 112.0 272.4! 0.6230 : 
| Average 154.1 954.2! 0,0019! sa: 
|= — —- -—|— " 
l Probable error of mean. RE: i 2002 | sors | 


a NER EM 
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TABLE 23.—Proportion of dry weight and ash to 100 cubic centimeters of 
water transpired. 


Shaded. = 
Water (cc.) 100. 
Dry weight (g.) : 0.2785 
Ash (g.) 0.0300 
Unshaded. 
Water (ec.) 100. 
Dry weight (g.) 0.2367 
Ash (g.) Í 0.0197 


The single fresh-weight determination made in this study 
(Table 5) showed that the “dry” plants were heavier, 

Dry: matter.—Determinations of dry weight as well as of 
ash were made, not only of the entire plant, but also of roots, 
stems, and leaves separately in order to determine if the relative 
amounts of dry matter and ash vary in different parts of the 
plant. Information on this particular point ought to be of value 
in considering the merit of the data heretofore reported by dif- 
ferent investigators for only a portion of the plant. Except in 
one case, analysis was of individual plants in order that the 
probable error due to individual variation could be determined. 

Ash.—Ash is reported in the foregoing tables as percentage 
of dry weight, except in Tables 17 and 93. Since both the dry 
weight and the corresponding percentage of ash are given, the 
amount of ash, if desired in other cases, can be calculated very 
easily. In the younger crop it is seen (Table 7 ) that the per- 
centage of ash in the roots and stems of the “humid” plants is 
greater than that in those of the “dry” ones; while in the case 
of leaves, the difference, though small, is in favor of the 
"dry" plants. As probable errors were not determined in this 
partieular case, nothing can be said about whether or not the 
differences are significant. Taking the data in Table 15, which 
represent the percentages of ash in another, younger crop, the 
above comparison still holds and it is to be seen that the differ- 
ence is significant for the stems. Taking the dry weight of the 
entire plant (Table 16) eof the same crop, there was more dry 
matter in the "humid" than in the "dry" plants, but a slightly 
smaller percentage of total ash. If the total amount of ash is 
caleulated, it will be found that in this the two crops do not 
differ. * n ok 

In the case of the older crop in dry and humid conditions, 
the differences in percentages of ash in roots, stems, and leaves 
are all in favor of the humid plants (Table 10), but the reverse 


` 
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is true in total dry matter, the difference, however, being insig- 
nificant (Table 11). : 

From the results with the single crop grown in shaded and 
unshaded chambers we find (Table 21) that the shaded plants 
have higher average percentages of ash in stems and leaves and 
lower percentages in roots than the unshaded ones. The total 
dry matter (Table 22) of the unshaded plants was higher, owing 
probably to the difference in relative rates of carbon dioxide 
assimilation, but in percentage of total ash the difference, which 
is very significant, is in favor of the shaded plants. 

In Tables 16 and 22 the amount of water transpired by individ- 
ual plants in the period of four weeks is placed side by side 
with the amount of total dry matter and percentage of total ash 
in each plant. Assuming that the relative amounts of water 
transpired in four weeks of the crops’ lifetime is a fair index 
of the total amount of water transpired in the whole life period 
of the crops, the data in Tables 16 and 22, whether only for 
plants grown in humid or shaded atmosphere or only for those 
grown in dry or unshaded rooms, should furnish an indication 
as to whether or not the absorption of mineral salts is directly 
proportional to the relative rates of transpiration. In Table 16 
it will be seen that in the humid crops the plant which transpired 
the greatest amount of water in four weeks did not have the 
greatest amount of dry matter or the highest percentage of 
ash; neither did the plant with the lowest transpiration have 
the lowest dry weight or percentage of ash. The same is true 
with the crop grown in the dry chamber. In the shaded and 
unshaded crop, the plants having the lowest transpiration had 
the least dry weights, but not the lowest percentages of ash; 
those with the highest amounts of transpired water again did 
not have the largest percentages of ash or the largest amounts 
of dry matter. In Tables 17 and 23 the amount of dry matter 
and ash corresponding to 100 cubic centimeters of water tran- 
Spired are given. For 100 cubie centimeters of transpired water 
we see that the "humid" or "shaded" plants average higher in 
absolute weight of ash and dry matter. 


CONCLUSION 


The results of the present experiments show that in tobacco 
plants grown in water culture, there was no absolute correlation 


between the percentage of ash, the relative rates of transpiration, 
and the total dry matter. 
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SAPINDACEAE NOVAE PHILIPPINENSES 
Auctore L. RADLKOFER T 


LEPISANTHES ACUTISSIMA Radlk. sp. nov. 

Frutex mediocris, glaber, cauliflorus; trunci ramique flaves- 
centi-cani, teretes, lenticelloso-punctati; folia paripinnata, 2- 
vel 3-juga, petiolo tereti elongato striato; foliola lanceolato- 
oblonga, in acumen elongatum acutissimun sensim attenuata, basi 
inaequaliter obtusata (latere exteriore paullulo latiore longiore- 

. que) petiolulis breviusculis subcylindricis hirtellis insidentia, 
chartacea, nervis lateralibus remotiusculis procurvis, flavo- 
viridia, utrinque opaca, praeter nervum medianum Subtus pilis 
brevibus laxe adspersum glabra, glandulis praesertim supra pro- 
funde immersis ornata, epidermide paginae inferioris sparsim 
(plerumque in cellulis geminatis) crystallorum  coneretiones 
parvas gerente; thyrsi ad trunci basin (10 cm supra solum) pauci 
fasciculati, breviusculi, dense cincinnigeri; flores mediocres; 
sepala flavide tomentosa, intus glabra; petala 5, lanceolata, un- 
guiculata, dorso praeter marginem sericeo-tomentosa, intus 
glabra et supra unguem squama brevi biloba deflexa glabriuscula 
aucta; diseus regularis, tomentellus; stamina 8, apice pilosa, 
antherae glabriusculae; germen trigono-ovatum, triloeulare, 
dense flavo-tomentosum, in stylum apice glabrum attenuatum, 
loculis intus infra gemmularum insertiones dense pilosis; fructus 
(non suppetebat). š 

Frutex 1-2 m altus, truncis digitum crassis. Rami foliati 
4-5 mm crassi. Folia petiolo 10-12 cm longo adjecto ad 45 cm 
longa; foliola superiora cum petiolulis 5 mm longis ad 30 cm 
longa, 8.5 cm lata, inferiora fere dimidio minora. Thyrsi 4 cm 
longi. Flores 5 mm longi, albi. 

In Philippinarum insula Palawan: Merrill n. 9564! (ad lacum 
Manguao, alt. 80 m, m. Mai 1913, fl.; comm. ex Hb. Manil). 

Obs. Inter species floribus regularibus germineque 3-loculari 
praeditas excellens inflorescentiis ad trunci basin erumpentibus 
discoque tomentello. " 

LEPISANTHES MACROCARPA Radik. sp. nov. 

Frutex mediocris; folia paripinnata, 4-juga, petiolo tereti 

breviter sufferrugineo-tomentoso; foliola inferiora ovata, supe- 
657 
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riora plus duplo majora elliptica, omnia acuta, basi obtusa petio- 
lulis longiusculis tumidis tomentosis insidentia, integerrima, 
chartacea, nervis lateralibus approximatis obliquis subtus pro- 
minentibus, supra praeter nervum medianum hirtellum glabra, 
laeviuseula, pallide viridia, subtus pilis subulatis patulis hirta, 
utrinque glandulis profunde immersis ornata; flores (non sup- 
petebant); fructus major, bilocularis, e transversim ellipsoideo 
subcylindraceus, inter loculos sulco levi, septi margini respondenti 
exaratus, inde subbicoccus, basi sepalorum reliquiis tomentosis 
suffultus, apice subapiculatus, pericarpio corticoso-coriaceo 
tomento hirto fusce ochraceo obducto, dein + glabrato, meso- 
carpio e concretionibus sclerenchymaticis conflato, endocarpio 
membranaceo tenuissime fibroso non solubili pilis paucis sub- 
setaceis e pede fusiformi inter endocarpii fibros superficiales. 
interjecto emergentibus adsperso; semen globosum, ad loculi 
basin septo affixum, testa tenuiter coriacea laevi brunnea ; embryo 
erectus, obsolete notorrhizus, cotyledonibus  hemisphaericis 
oblique juxtapositis farinaceo-carnosis albidis, radicula brevi 
micropylen versus curvata. 

Frutex ca. l-metralis. Folia petiolo 10 em longo adjecto 60 
cm longa; foliola inferiora cum petiolulis 1 cm longis 13 cm longa, 
6 em lata, superiora 30 em longa, 12 em lata. Fructus 4—4.5 
cm latus, 2 cm altus et crassus. Semen diametro 1.5 cm. 

In Philippinarum insula Luzon: M. Ramos m. 19460! (prov. 
Tayabas, in monte Pular, m. Jan. 1918, fr.; comm. ex Hh. 
Manil). 

Obs. Affinis Lepisanthi eriolepidi Radlk., a qua differt foliolis 
acutis, fructu majore, endocarpio non solubili. 

HEDYACHRAS Radlk. (gen. nov.) in Engl. Bot. Jahrb. 56 (1920) 258, 
annot: (charaet. brevis) 

Flores minores, spurie polygami, masculi numerosi et feminei 
(hermaphroditos mentientes) pauci in iisdem inflorescentiis. 
Calyx 4-sectus, segmentis deltoideis subinduplicato-valvatis, de- 
nique horizontaliter expansis, immo reflexis, extus subfulvo- 
tomentosis, intus cano-pubescentibus, pressione staminum et 
antherarum striatis. Petala 0. Discus fundum calycis vestiens, 
patellaris, glabér, margine crenulatus nigro-fuscus. Stamina 
(an semper ?) 6, (floris 9 brevia) filiformia, intra discum 
inserta glabra, in alabastro Supra discum arcuatim, expansa, 
apice inflexa (inde bis curvata), dein exserta; antherae tumide 
deltoideae, apice retusae, basi excisae, dorso Supra excisuram 
affixae, introrsae, connectivo dorso dilatato, glabrae, in alabastro 
arcte conniventes; pollinis granula trigono-globosa triporosa, 


TH 
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parva. Germen (floris 4 rudimentarium) in disci centro sessile, 
tumide obcordatum, 2-loculare, inter loculos sulco exaratum, 
densissime tomentosum, stylo brevissimo conico suleo suturali 
notato sub tomento -- occulto superatum. Gemmulae, in loculis 
solitariae, axeos tuberculo basali insidentes, erectae sub-cam- 
Dylotropae, micropyle extrorsum infera. Fructus magnus car- 
nosus indehiscens, compressiuscule pyriformis pyrique mediocris 
magnitudine, + glabratus, fragrans, edulis, sapore grato (inde 
generis nomen), 2- vel abortu i-spermus. Semen oliviforme 
exarilatum, testa tenuiter crustacea, endocarpio e cellularum 
filiforminum collenchymaticarum stratis decem pluribusve con- 
flato arcte adhaerente Spadicea glabra. Embryo erectus, parum 
curvatus; cotyledones crassae, carnoso-farinosae, + conferru- 
minatae, siccae induratae, inaequales, oblique superpositae, 
dorsali (superiore) majore apice crassiore intus concavo, ventrali 
(an semper ?) minore basi crassiore biconvexa, plano commis- 
surali inde in directione longitudinali et transversali curvato; 
radicula ad seminis basin perparva papilliformis. 

Arbor sat alta. Rami teretes, Striati, tomento isabellino ves- 
titi, lenticellis linearibus seriatis notati. Folia abrupte pinnata, 
4- ad 6-juga, sat petiolata, exstipulata; foliola majuscula, infe- 
riora ovata, superiora longiora ex oblongo lanceolata utrinque 
acuta vix acuminata, petiolulis brevibus a dorso complanatis basi 
dilatatis suffulta, integerrima, subundulata, chartacea, nervis 


lateralibus utrinque ca. 12 obliquis margine sursum, versis et. 


= anastomosantibus subtus magis quam supra prominentibus, 
praeter nervum medianum puberulum glabra, subtus in axillis 
nervorum barbulata, glandulis mieroscopicis longiusculis fugaci- 
bus utrinque adspersa, supra livescenti-viridia nitidula, subtus 
flavescenti-viridia, impunctata, cellulis secretoriis nullis, diachy- 
mate e cellulis staurenchymaticis superioribus longioribus infe- 
rioribus sensim brevioribus conflato, epidermide non mucigera; 
petiolus rhachisque supra costa mediana obtusa notata glabrius- 
cula, subtus convexa striata pube molli sordida adspersa. Pani- 
cula in ramulis foliatis terminalis, robusta folia vieina aequans 
vel paullo superans, a basi divaricatim ramosa, subferrugineo- 
tomentella, ramis thyrsoideis elongatis (arcus parte convexa 
plerumque sursum versa) fere a basi rhachique superne dicha- 
siis breviter stipitatis in eincinnos abeuntibus compacte multi- 
floris inferioribus approximatis superioribus in  verticillos 
quodammodo distantes congestis dense obsitis; bracteae brac- 
teolaeque ovato-lanceolatae, tomentellae. Alabastra globosa, 
seminis Brassicae Rapae magnitudine, cum pedicellis brevibus 
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pube brevi densissima crispula sordide fulva induta, pedicellis 
prope basin articulatis cicatrices fuscas pube canescente cinctas 
arcte congestas relinquentibus. 

Obs. Genus ob fructum indehiscentem subintegrum et semen 
exarillatum Tribui Melicoccearum adsciendum videtur, generi- 
bus “Castanospora” et '"Tristira" accedens, eum ulteriore floribus 
apetalis conveniens. 

HEDYACHRAS PHILIPPINENSIS Radlk. I. e. (nomen) sp. nov. Character 
ut supra. 

Arbor 15-18 m alta, trunco 30-33 cm diametro. Folia petiolo 
9 cm longo adjecto ca. 40 cm longa, superiora paniculae vicina 
fere dimidio minora; foliola eum petiolulis 5 mm longis ad 18 
em longa, 6.5-7 cm lata, infima summaque minora, 9-12 cm 
longa, 5-6.5 em lata. Panicula ad 22 em longa, ramis inferior- 
ibus 18 em longis. Flores diametro 5 mm. Pedicelli 2-4 mm, 
fructigeri 1.8 cm longi. Sepala 2 mm longa, 1.5 mm lata. 
Stamina 3 mm longa. Fructus (siccus) 6 em longus, 4.5-5.5 cm 
erassus. Semen 3 em longum, 2-2.8 em crassum. 

In Philippinarum insula Luzon: A. Villamil n. 20635! (prov. 
Laguna, ad montem Maquiling, secundum flumen Molauin, in 
campo instituti agronomici, alt. 20 m, m. Nov. 1914, fruct.; 
comm. ex Hb. Manil.). 

EUPHORIANTHUS OBTUSATUS Radlk. in lit. ad S. H. Koorders (1897), 
nomine a Koorders edito in Fl. Minahassae, Meded. Plantent. 19 
(1898) 406; Radlk. in Engl. & Pr. Nat. Pfl-Fam. Nachtr. II, 
Ergünz-Heft II (1907) 206 (character brevis); Koord.-Schum. 
Syst. Verz. 3 Celebes (1914) 75, coll. 18819 B. 18848 8;-Sapindac. 
spec. Koord.-Schum. 1. c. 76, coll. 18839 B;-E. sp. Koorders l. c. p. 
222, Vulgo “Woesel” sive “Tompinis-in-taloen” in lingua Tontem- 
boan; “Boesel-in-Koko,” sive “Woesel-in-Koko,” in lingua Toelooer 
in Celebes t. Koord. 1. c. sub. E. obtus.; “Soesoei” in insulae Celebes 
districtu Tonsavang t. Koord. l. c. sub E. sp. 

Arbor; rami teretiusculi, suleati petiolique ochraceo-tomentelli ; 
folia abrupte pinnata; foliola 10-16 alterna, oblonga, obtusa, 
basi subcuneata, longius breviusve petiolulata, submembranacea. 


‘ multinervia, nervis utrinque 15-20 obliquis subtus prominentibus, 


praeter nervos utrinque puberulos glabriuscula nec nisi glandulis 
breviter vermicularibus adspersa, utrinque laevia, nitidula, palli- 
de viridia, cellulis Secretoriis instructa; paniculae ad apices ra- 
morum axillares, folia subaequantes ; flores fructusque generis. 

Rami 5-6 mm erassi. Folia petiolo 6-8 cm longo adjecto 
30-40 cm longa; foliola cum petiolulis 5-10 mm longis ad 16 em 
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longa, 4.5 cm lata. Paniculae 24-30 em longae, ramis 5-10 
em longis; bracteae bracteolaeque lanceolatae, tomentellae; pedi- 
celli 1.5 cm longi, Supra medium articulati. Capsula diametro 
2 em. 

In Celebes et Philippinis: Koorders 18819 B! (Celebes prov. 
Minahassa m. Apr. 1895, fl; Hb. Bog. et ex hoc comme, Hb. 
Monae.), 18839 8! (ibid. fr.), 18848 8: (ibid. ex Koord.-Schum. 
l. e.) ; D. P. Miranda 18274! (in Philippinarum insula Mindanao, 
distr. Cotabato, m. Mai-Jun. 1912, fl; comm. ex Hb. Manil.). 

Obs. Valde affinis E.longifolio (Roxb.) Radlk. Speciei celebico- 
moluccano-papuasicae, quae differt foliolis acutis, chartaceis, 
subtus opacis. 


TRIGONACHRAS FALCATOCUSPIDATA Radlk. sp. nov. 


Arbor; rami teretes, glabri, nigro-fusci, foliola abrupte pinna- 
ta, petiolo rhachique teretiusculis glabris, foliola 6-8, opposita, 
breviuscule ovato-lanceolata, parum inaequilatera, apice abrup- 
tius in acumen acutum falcatum attenuata, longiuscule petiolu- 
lata, rigidiuscule coriacea, nervis lateralibus subtilibus procurvis 
retique venarum supra prominulis, glabra, supra nitida, subtus 
opaca et interdum basi glandulis maculiformibus paucis notata, 
saturate, viridia, crebre pellucido-punctata, epidermide mucigera 7 
paniculae thyrsive ad apicem ramorum axillares, folia superan- 
tes, dichasia pluriflora vel apice cincinnos gerentes, rhachi ramis- 
que pedicellisque subferrugineo-pulverulento-puberulis ; flores 
generis sat pedicellati; capsula magna, trigono-clavata obtusa, 
glabra, (sicca) rubro-spadicea, intus tomentoso alutaceo vestita; 
semen infra medium loculum affixum, ellipsoideum, testa coria- 
ceo-crustacea spadicea laevi exarillata. 

Rami 4 mm crassi. Folia petiolo 3-4 cm longo adjecto ca. 
18 cm longa; foliola cum petiolulis 6-8 mm longis 8-10 cm 
longa, 2.2-3.4 cm lata. Paniculae ad 20 mm longae. Pedicelli 
2-3 mm, fructigeri 5-6 mm longi. Flores 3 mm alti et lati. 
Calycis segmenta late ovata puberula, intus glabra; petala ex 
elliptico subrhombea, in unguem denique aequilongum attenuata, 
calycem subduplo superantia, 3 mm longa, intus supra unguem 
squamulis 2 cuneatis cristatis aucta, basi margine ut et unguis 
squamulaeque dense villosa, albida, pellucido-punctata; discus 
crassiuscule annularis, glaber; stamina pilosa longius exserta, 
5 mm longa, antheris clavatis glabriusculis; germen (fl. 3) 
rudimentarium trigono-globosum, puberulum. Capsula 4—5 em 
longa, 2.5-3 em lata. Semen 1.2 em longum, 7 mm crassum. 
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In Philippinarum insula Luzon. M. Ramos 20467; (San Anto- 
nio, prov. Laguna, m. Febr. 1913, fl), 14920; (ibidem, m. Jun. 
1912, fr.; comm. ex Hb. Manil.). 

Obs. Fructus indole accedit ad T. cuspidatum, foliorum indole 
ad T. rigidam. 

MISCHOCARPUS SUBLAEVIS Radlk, sp. nov. 

Rami teretiusculi, verruculoso-lenticellosi, glabri; folia abrup- 
te pinnata, petiolo rhachique striatis; foliola ca. 6, opposita, 
oblongo-lanceolata, utrinque acuta, petiolulata, integerrima, co- 
riacea, nervis lateralibus sat approximatis patentibus, reti vena- 
rum angusto utrinque vix prominulo, inde subtus quoque 
sublaevia et nitidula, obsolete pellucido-punctata, efoveolata; 
panieulae subterminales pauciramosae, quam folia breviores, 
adpresse puberulae; flores longius pedicellati, apetali, calyx et 
discus Jaxe, stamina et germen densius puberula; discus annularis, 
dein dilatatus, circumcirciter declinatus, pluricostatus, inter 
costas sulcis latiusculis exaratus; fructus (non suppetebat). 

Rami 8 mm crassi. Folia petiolo 8 cm longo adjecto ad 40 
em longa; foliola cum petiolulis 1 cm longis ad 20 cm longa, 
7.5 em lata. Paniculae 25 cm longae; pedicelli 3-4 mm longi 
prope basin articulati; bracteae perparvae. Flores expansi vix 
2 mm lati. 

In Philippinarum insula Leyte: C. A. Wenzel 600! (m. Mai- 
Jul 1914; comm. ex Hb. Manil). 

Obs. Affinis M. sundaico BL, qui differt foliolis subtus reti 
venarum angustissimo prominulo eleganter notatis, plurifoveo- 
latis, nee non disco anguste annulari glabro. 


OBSERVATIONS ON -THE LIFE HISTORY OF ASCARIS 
VITOLORUM, A PARASITE OF BOVINES IN THE 
PHILIPPINE ISLANDS 


PRELIMINARY PAPER 


By BENJAMIN SCHWARTZ 
Of the University of the Philippines, Los Baños 
ONE PLATE 
INTRODUCTION 


The occurrence of Ascaris vitolorum in cattle and water 
buffaloes in the Philippine Islands and the importance of the 
parasites as serious pathogenic agents have already been em- 
phasized by me. (3) Since the preparation of that paper, studies 
on the eggs and larve of these parasites have led to certain 
conclusions concerning the effect of sunshine on the embryonated - 
eggs and on the invasion by the larve of various organs that 


this time. Observations on the development of the eggs are 
also included. 
DEVELOPMENT OF EGGS 


The eggs of Ascaris vitolorum vary considerably in Shape 
and in size, as shown in Plate 1, figs. 1 to 10. Measurements 
of about seventy eggs showed a maximum length of 99 5 
minimum length of 68 fy 8 maximum width of 76 YM and a 
minimum width of 65 p- Most of the eggs measured varied 
from 76 to 84 » in length and from 64 to 68 » in width. The 
majority of the eggs studied were more or less elliptical, although 
a small percentage of those that have tome under my observation 
were almost spherical. f 

Under the influence of climatie conditions prevailing in the 
Philippines in December, January, and February, during which 
time the approximate average temperature was about 25° C, 
the eggs, which are unsegmented when expelled from the host, 
segment rapidly, and within five or six days the outline of the 
embryo can be distinguished in cultures of eggs kept in Petri 
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dishes containing a thin layer of 2 per cent formalin (Plate 1, 
figs. 9 and 10). Formalin cultures ten to twelve days old 
contain embryonated eggs (Plate 1, figs. 11 and 12), the embryos 
generally exhibiting sluggish movements. 

In common with the behavior of embryonated eggs of other 
species of Ascaris, further development does not take place 
unless the eggs are swallowed by a suitable host. Occasionally, 
dead larve have been observed in culture dishes, but hatching 
outside of the host is an unusual occurrence. 

The vitality of the eggs of Ascaris vitolorum was considerably 
reduced after two months, during which time they were kept 
in 2 per cent formalin at room temperature. Although many 
eggs still showed vitality in response to heat stimulation, they 
produeed very light infestations in experimental animals to 
which they were fed. Examination of feces from such experi- 
mental animals, two or three days after artificial infection, 
revealed the presence of numerous embryonated eggs, appar- 
ently dead. Whether the eggs normally have a short duration 
of life or whether the growth of fungi in culture dishes is a 
factor in shortening their life has not been determined. 

Experimental feeding of ripe eggs to rats and guinea pigs re- 
Sulted in the hatching of viable eggs and the elimination of the 
eggshells and of undeveloped eggs with the fæces. Empty egg- 
Shells eliminated with the dejecta of the alimentary canal were 
invariably broken (Plate 1, fig. 14), thus proving that the hatch- 
ing of the eggs is the result of the activity of the embryos, whose 
escape from the shell involves the rupture of the latter. Un- 
developed eggs passed through the alimentary canal intact (Plate 
1, fig. 13). 

Eggs of Ascaris vitolorum do not hatch in the stomach, as 
the following observations will show. Within two hours after 
forced feeding of eggs to guinea pigs, numerous unhatched eggs 

were found in the stomach, hatched and unhatched eggs as well 
as larve were found in the small intestine, whereas most eggs 
that were found in the large intestine and ceca were un- 
developed, 


e After artificial infection with these eggs large num- 
ers of dead embryonated eggs were found in the freces of ex- 
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perimental animals, whereas after feeding fully virulent eggs 
the fæces of the host animal seldom contained embryonated eggs. 
Exposure of eggs to tropical sunlight in order to determine 
the effects of light and heat on the viability of the embryos 
resulted in the hatching of a number of eggs, as evidenced 
by the finding of free larve and empty eggshells after ex-. 
posure. Since embryos inclosed in eggshells are stimulated to 
increased activity under the influence of heat, it may be con- 
clüded that the excessive activities to which they were subjected 
during the exposure resulted in their liberation from the shells. 


EFFECTS OF DRYING AND OF TROPICAL SUNSHINE ON EMBRYONATED 
EGGS 


The eggs of Ascaris vitolorum are resistant to drying. Eggs 
were allowed to dry on slides that were kept in'shaded places 
for various periods ranging from several hours to several days, 
and after being moistened with water they frequently resumed 
their sluggish movements without further stimulation. In cases 
in which the embryos showed no movements after being 
moistened, they were readily stimulated to activity by heat. 
Eggs similarly exposed on slides to the influence of the sun's 
rays did not recover after an exposure of one hour. Micro- 
Scopic examination showed these eggs to be paler than normal 
eggs and also revealed evidence of internal disorganization of 
the larvze. 1 

_ Further studies on the effects of sunshine on embryonated 
eggs were made by exposing beakers containing them to sunlight 
for various periods. 'The minimum exposure of one hour was 
invariably destructive to eggs on bright days. After exposure, 
the eggs were examined under a cover glass. They were not 
only pale in appearance, but also showed profound internal dis- 
organization and vacuolization, the outline of the embryos being 
rather hazy and the contents opaque. 

In order to determine the effects of light and heat separately, 
several lots of eggs were exposed in vials, some of which were 
painted black with India ink, thus shutting out light. A one- 
hour exposure proved fatal in both blackened and unblackened 
vials, thus showing that the exclusion of light did not diminish 
the lethal action of heat. 

The vials and beakers used in these experiments were placed 
on the ground outside of the laboratory, and a thermometer 
was placed close to the glass containers. The thermometer 
usually registered 45° C. 
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It is highly probable that sunshine is responsible for the 
destruction of eggs of Ascaris vitolorum in soil Sunshine, 
because of its destructive action on the eggs and larva of hel- 
minths, is probably an effective natural weapon against depreda- 
tions of internal parasites. Exposure to sunshine of manure 
infested with ova and larve of helminths may prove effective, 
at least in the Tropies, in rendering it innocuous so far as 
concerns parasites. M 


COMPARATIVE VIRULENCE OF ASCARIS VITOLORUM FOR GUINEA PIGS 


Experiments involving forced feeding of embryonated eggs 
to guinea pigs and rats showed that the effects produced on 
these animals were generally milder than those produced by 
the larve of Ascaris lumbricoides. Asa matter of fact, negative 
post-mortem results were obtained in several cases in which 
moderate doses of eggs were fed. Extremely heavy doses of 
eggs fed to guinea pigs produced symptoms of Ascaris pneu- 
monia, but deaths were not common. While I know of no ac- 
curate method by which to judge the relative effects of eggs 
of Ascaris lumbricoides and A. vitolorum on guinea pigs, I have 
reason to believe, basing my belief on results from experimental 
feeding of eggs of both species to these animals, that they are 
more resistant to the larve of A. vitolorwm than they are to 
those of A. lumbricoides, so far as can be judged by recovery 
following an attack of Ascaris pneumonia. 


OCCURRENCE OF LARV IN VARIOUS ORGANS 


Observation on the invasion of the lungs and liver by the 
larvee of Ascaris vitolorum revealed nothing that differs essen- 
tially from the invasion of these organs by the larve of A. 
lumbricoides, except that the liver remained parasitized for 
longer periods in animals infected with the former species. 

Larve were not found in the blood, which probably was due 
to the fact that the experimental animals that were examined 
within a day or two after artificial infection generally proved 
to be lightly parasitized. This was due in turn to the feeding 
of old cultures that contained many nonviable embryonated eggs. 
Larve were found in the liver as early as one day after artificial 
infection, but the lungs and other organs were negative in this 
early stage of infection. 

As has been mentioned the most-striking difference in be- 
havior of the larve of Ascaris vitolorum and of A. lumbricoides 
is the comparatively longer sojourn of the former in the liver, 
In a recent paper on the course of migration of A. lumbricoides 
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larvee, by Ransom and Cram,(2) the following statement with 
reference to the sojourn of larvas in the liver occurs: 

After the fifth day they are usually so scarce as to be found with difficulty 
and often none are found even after repeated examination. In the present 
series of experiments no larvae were found in the liver later than seven 
days after infection. 


Ransom and Cram examined the livers of sixty-eight animals, 
of which fourteen were examined later than seven days after 
feeding the eggs. In five cases in which the duration of 
infection was seven days, only one liver was positive, the infec- 
tion being light. In fourteen cases in which the duration 
of the infection was from eight to twelve days, the livers 
were all negative. I have found the liver of guinea pigs heav- 
ily infested with larve five days after artificial infection, 
whereas Ransom and Cram found larve in the liver of four 
out of five guinea pigs during a similar stage of infection, 
but the larve were not numerous. I have found numerous 
larvæ in the liver of guinea pigs nine days after feeding eggs, 
and in one case I found the liver heavily parasitized by larve 
thirteen days after feeding eggs. In the last case numerous 
press preparations of the lungs were made, but no larvz were 
found despite the fact that these organs still showed numerous 
petechial hemorrhages characterestic of Ascaris pneumonia. 
Guinea pigs examined nine days after feeding eggs usually 
contained more larve in the liver than in the lungs, so far as 
could be judged by the relative abundance of the parasites in 
these organs as seen in press preparations. 

It appears evident, therefore, that the larvee of Ascaris vito- 
lorum sojourn in the liver of guinea pigs for a relatively long 
time. The fact that they are still abundant in the liver after 
the lungs have become free from them indicates that larve of 
A. vitolorum are arrested in the liver in heavy experimental 
infections, and that many of these larve probably fail to reach 
the lungs. Further studies on this phase of bovine ascariasis 
in experimental animals are in progress. 

In heavy experimental infections larve were also found in 
the spleen, pancreas, kidneys, and heart cavity nine days after 
infection. The kidneys were heavily infested, and larve were 
found in the cortical ag well as in the medullary portions. The 
presence of Jarve of Ascaris lumbricoides in the kidneys was 
overlooked in the earlier studies on the migrations of the 
larvee. Yoshida(4) and Fülleborn(1) found them in these organs. 
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The guinea pig whose liver was heavily infested thirteen days 
after feeding eggs failed to show larve in the lungs, kidneys, 
spleen, pancreas, blood vessels, and spinal fluid. 


SUMMARY 


The observations recorded in this paper may be summarized 
as follows: : 

i. Eggs of Ascarts vitolorum were observed to develop rapidly 
under the influence of tropical conditions, and many contained 
embryos in about ten to twelve days. 

2. Ingestion of embryonated eggs by experimental animals 
resulted in the hatching of the embryos in the intestine and 
the elimination of undeveloped eggs and of dead embryonated 
eggs with the dejecta from the alimentary canal. 

3. Hatching is apparently the result of the activities of the 
larve under the stimulus of body temperature and probably 
also of the general intestinal environment. * 

4. The eggs of Ascaris vitolorum can withstand drying if 
they are protected from the direct rays of the sun. Dry and 
moist eggs are rapidly destroyed .by tropical sunlight, the 
destruetive action being independent of the light rays. The 
temperature under which these experiments were carried out 
was 45? C. ] 

5. The larve of Ascaris vitolorwm were found to linger in 
the liver of guinea pigs for longer periods than the larvee of 
A, lumbricoides and were still present in the liver after the lungs 
had become free from parasites. This appears to indicate 
an arrest of larve in that organ. 

6. In heavy experimental infections other organs besides the 
lungs and liver, notably the kidneys, were heavily invaded by 
larva. 

T. Guinea pigs.appear to be more resistant to the effects of 
the invasion of the lungs by larve of A. vitolorum than they are 
to the effects of a similar invasion by larvæ of A. lumbricoides. 
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ILLUSTRATION | 


PLATE 1 


Fics. 1 to 10. Eggs of Ascaris vitolorwm in different stages of develop- 
ment, showing variations in shape and size, 
11 and 12, Embryonated eggs of Ascaris vitolorum. 
Fic. 13. Undeveloped egg of Ascaris vitolorum from fæces of rat twenty- 
four hours after artificial infection. 
14. Empty eggshell of Ascaris-vitolorum from fæces of rat twenty- 
four hours after artificial infection. 
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PLATE 1. EGGS OF ASCARIS VITOLORUM. 
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ERRATA 


Volume 19, page 481, line 25, for iripides read iridipes. 
Page 528, line 19, for annalis read annatis, 
Volume 20, page 276, line 24, for Poeciloterpa read Poe- 
ciloptera. 
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INDEX 


[New generic and specific names and new combinations are printed in clarendon; synonyms 
and names of species incidentally mentioned in the text are printed in italic.] 


A 
Acanthaceae, 448. 
Acanthohemiteles benjamini Ashm., 583, 584, 
Acanthojoppa Cam., 643. 
annulicornis Cushman, 644, 546, 547. 
cincticornis, 643. 
curtispina, 543, 
lutea, 643. 
major Cushman, 544, 545, 546, 547. 
mindanao Cushman, 544, 547. 
mutica Cushman, 544, 549, 
nigrinerva, 643. 
polita Cushman, 544, 548, 549, 
praepes. (Bingham), 544. 
praepes Morley, 547, 
Acanthoprymnus Cam., 580. 
Aeschynanthus camiguinensis Krünzl, 441. 
Serpens Krünzl, 441. 
AGCAOILI, F., see WELLS, AGCAoILI, and Fg- 
LICIANO, 
Aglaia Lour., 393. 
cupreo-lepidota Merr., 393. 
denticulata Turez., 394. 
pyriformis Merr., 394. 
robinsonii Merr., 394, 
Agnai, 437. 
Alangiaceae, 417, 
Alangium Lamarck, 417. 
pilosum Merr., 417, 
pilosum var. subglabrum Merr., 418. 
vitiense Harms., 418, 
Alchornea Sw., 399. 
pubescens Merr., 399, 
rugosa Muell.-Arg., 399, 
Alcyonarien von den Philippinen, 519. 
Alcyonium, 519. 
Adriaticum Kükth., 520, 521, 529. 
agaricum Linn., 537. 
agaricum Stimpson, 537. 
arenosum Gmel, 637. 
asbestinum Pall, 537. 
brachyclados Dana, 530. 
brachyclados (Ehrbg.), 520-522, 530. 
bradleyi Verrill, 520, 537. 
brioniense Kükth., 520, 521, 529, 530. 
carneum Àg., 538. 
ceylonense May, 521, 522, 532. 
ceylonicum Pratt, 532. 
compressum Stud., 520, 521, 527, 587, 
constellatum Turt., 537. 
cotonium Pall., 537. 
cydonium Cuv., 537. 
cydonium Linn., 537. 


Alcyoniuiu—Continued. 
cydonium Müller, 537. 
digitatum Linn., 520, 521, 626, 528, 537, 

538. 

digitulatum Klzgr., 520—522, 524, 526, 
elegantissimum May, 523, 624, 
equisetiforme Lüttseh., 520—522, 625, 534. 
ethcridgci ‘Thoms. & Mack., 520-522, 538. 
fallax Lüttsch., 520-522, 534, 

' fauri Thoms., 520-522, 585. 
globuliferum Klzgr., 520-522, 532. 
glomeratum, 537. 
glomeratum Hassal, 520, 521, 527, 528. 
glomeratum Hiles, 528, 
glomeratum Stud., 527. 
gracillimun, Kükth., 520, 521, 586. 
haddoni Wright & Stud., 538. 
irregulare Seba, 637. 
klunzingeri Thoms., Simps., & Hend., 523, 

624, 
kiikenthali Nutt., 538. 
lacintosum Esp., 520, 587. 
lobatum Burch., 538. 
lobatum (Pall), 538. 
lütkeni Verrill, 537. 
molle (stellatum) Esp., 520, 537. 
norvegicum Kar, & Dan., 538. 
pachyclados Kizgr., 520-524, 530, 532. 
paessleri, 526. 
paessleri Hickson, 520, 534. 
paessleri May, 520-522, 525, 538, 584. ` 
palmatum Pall, 520, 521, 528-530. 
palmatum forma adriatica Kükth., 529. 
pulmonaria Ell. & Sol, 537. 
purpureum Hickson, 520, 534. 
rotiferum Thoms., 520, 536. 
sanguineum Couch, 528. 
&arcophytoides Burch., 538, 
sollasi Wright & Stud., 538. 
sphaerophorum, 524, 681. 
sphaerophorum Dana, 631. 
sphaerophorum (Ehrbg.), 520-522, 531, 
sphaerophorum var. sansibarieum Cohn., 
520, 531. 

stellatum M. Edw., 520, 537. 
terminale Q. & G., 537. 
tuberculosum Q. & G., 530. 
valdiviae Kükth., 520-522, 535. 

Allodryinus Kief., 65. 
miripes Kieff., 66. 

Alsomitra M. Roemer, 470. 
simplicifolia Merr., 470. 
timorana (Spanog.) Roem., 471. 
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Alveolina, 205. 
Alveolinella, 206. 
Ambergris, identification of, 105. 

Amorphocephalus, 159, 160. 

Ampacus latifolia Rumph., 898. 

Amphicordus, 163. i 

Amphistegina cf. mamilata, 206. 

Anacardiaceae, 401. 

Anamirta cocculus, 216. 

Anisobas, 543. 

Anisoptera thurifera, 216. 

Anonaceae, 383. 

Anteoninae (Dryininae), 65, 

Anteon Jurine, 683, 634. 

Anthomastus, 581. 

Apenesia Westw., 80. 
unicolor Kieff., 80, 

Aphrophorinze, 273. 

Apocynaceae, 434. 

Apophysius Cushman, 687, 
bakeri Cushman, 589, 590. 

Aquilaria Lam., 411. 
apiculata Merr., 411, 
malaccensis Lam., 412. 

Araliaceae, 414. 

Arca chelcanthum Rv. 1, 265. 
inacquivalvis Brug. var., 265, 
uropygmelana Bory, 266, 
(Scapharca) cecillei Phil, 265, 286. 

Ardisia Sw., 423. 
calavitensis Merr., 423. 
cincta Mez, 421, 
clementis Elm., 421. 
curtipes Merr., 421. 
dataensis Mez, 421. 
diffusa Merr, 421. 
geissanthoides Mez, 421. 
glauca Mez, 421, 
lanaensis Mez, 421. 
macropus Mez, 421. 
magnifica Mez, 421. 
marginata Blume, 421. 
membranifolia Mez, 421, 
milleflora Mez, 421, 
negrotnsis Moz, 421. 
palawanensis Merr., 421. 
palawanensis Mez, 421. 
pirifolia Mez, 424. 
reptans Merr., 421. 
reptans Mez, 421, 
romanii Elm, 421. 
saligna Mez, 421. 
squamulosa Presl, 421. 
warburgiana Mez, 42, 

Argostemma Wall., 465, 
arachnosum Morr., 465, 
teysmannianum Miq., 466. 
urticifolium King, 466, 

Arthrophyllum Blume, 417. 
cenabrel Merr., 417, 
pulgarense Eim., 417. 

Artocarpus elastica, 101, 

Ascaris lumbrieoides, 666-668, 
vitolorum, 663-668, 


Index 


(Astomaspis) metathoracica (Ashm.), 581, 
583. 
nanus Gravenh., 683. 
Syrites*metathoracica (Ashm.), 576, 688. 
Astraeopora sp., 214. 
Atrophe Kriechb., 592. 
clypearia, 592. 
Aulacodiscus Hook. f, non Ehrenb., 468. 
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Bacillus nelliae Welles, 279, 284. 
phaseoli E. F. Sm., 281. 
solanacearum E. F. Sm., 279, 283. 

Bacteria pathogenic to plants reported from 
the Philippine Islands, 279. 

Bacterium malvacearum E. F. Sm., 279, 280, 
282. 

solanacearum E. F. Sm., 279, 283, 

Balanophyllia, 217. 

Bangkalan, 409. 

Banites, 481. 

Baryrrhynchus (Eupsalomimus)  schréderi, 
164, 

Bathythrix meteori How., 583. 

striatus Ashm., 581, 583. 

Bato-bato, 398. 

Beilschmiedia cairocan, 216. 

Belopherini, 157. 

Besseyosphaera Shaw, 504. 

Bethylidae, 65, 629. 

Bethylinae, 67. 

Betis, 431, 

lalake, 482, 

Bingleu, 417. 

Bischofia javanica Blume, 370. 

Bitanghol, 409. 

Bittium camulosensis, 197. 

Botryllus, 587. 

Braconidae, 635, 

Brenthiden von den Philippinen und Borneo, 
153, 

Briareum asbestinum (Pall), 587. 

BRILL, HARVEY C., and BROWN, RO- 
BERT E., The digestive properties of 
Philippine papain, 185. 

BROWN, ROBERT E., see BRILL and BROWN. 
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Caenojoppa Cam., 561. 
Callicarpa Linn., 437. 
magnifolia Merr., 437, 
Calophyllum Linn., 409. 
blancoi, 216. 
buzifolium Vesque, 410. 
obliquinervium Merr., 409, 
Calyoza Westw., 79. 
nigra Kief., 79, 
Campanulaceae, 472, 
Camptolynx Cam., 580. 
froggatti (Turner), 581. 
ruficornis (Turner), 581. 
striatus (Cam,), 581. 
Syrites froggatti (Turner), 583, 
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Camptolynz Cam.—Continued. 
Syrites ? fuscipennis (Cam.), 582. 
Syrites ? quadrispinosus (Cam.), 588. 
Syrites ruficornis (Turner), 583, 
Syrites striatus (Cam.), 688. 

Caprifoliaceae, 471. 

Casearia Jacq., 410. 
mindanaensis Merr., 410, 

Cassia Linn., 888, 
mindanaonsis Merr., 388, 
polyadenia DC., 889. 

Castanospora, 660. 

Celastraceae, 402. 

Cenospheera affinis Hinde, 200. 

Ceratomansa Cushman, 568, 574. 
Prima Cushman, 574. 

Cercopides nouveaux des Philippines, 278. 

Cercopinae, 276, 

Corithium bandongensis, 204, 
herklotsi, 204. 
jenkinsi, 204. 

Cerobates, 154. 
birmanicus Senna, 154. 
costatus Kleine, 153, 164. 
grouvellei Senna, 154. 

Channa sulfurea Ry., 268. 

Charops, 093. 

Chlorepyris Kief., 76, 
raptor Kieft., 76, 77. 
raripilus Kieff., 76, 
unidens Kieff., 70, 78. 

Chlorosphaera Klebs, 498. 

Chrysocryptus Cam., 585, 586, 

7 romani Cushman, 586, 

Citrus aurantifolia, 121, 122. 
maxima, 122, 128. 
maxima (decumana), 121, 888. 
mitis, 122, 123. 
nobilis var. deliciosa, 122, 
mobilis var, unshiu, 122, 338. 
sinensis, 122, 123, 149, 381. 
trifoliata, 129. 

Sp., 309, 313, 320. 
Citrus-canker control experiments in Japan, 
121. 

Cladiella sphaerophora Gray, 681. 

Cladobethylus Kieff., 67, 
coeruleus Kicff., 68, 71, 
erueiger Kieff., 68, 69, 71. 
eruciger var. antennalis Kieff., 71, 
myrmecophilus Kieff., 68. 

Clastoptera bakeri Lallem., 273, 

Clay, analysis of, 262, 

Cleidion Blume, 400, 401. 
ramosii (Merr.) Merr., 400, 

Cleistanthus Hook. f., 400. 
barrosii Merr., 400, 
rufescens Jabl., 400. 

Cleistepyris Kieff., 2, 
consobrinus Kieff., 73, 75. 
intricatus Kieff., 73, 74. 
minimus Kieff., 78, 75, 
minimus var, clypeatus Kieff., 76, 
minor Kieff., 74, 76. 


Cleistepyris Kieff.—Continued. 
philippinensis Kieff., 73, 75, 
xanthopterus Kieff., 73, 75, 

Clerodendron Linn., 436. 
klemmei Elm., 436. 
luzoniense Merr., 438, 

Climatic conditions in Nagasaki prefecture, 

122, 

Clonorchis sinensis, 616, 617. 

Clovia lineolata Lallem., 273, 

Coal analysis of Samar, 260. 

Cocos nucifera Linn., 167. 

COLE, HOWARD IRVING, Identification of 

ambergris, 105, 

Colganta Cameron, 568, 
annulicornis (Cam,), 570. 
fulgidipennis (Cam.), 570. , 
fulvipennis (Cam.), 570, 
latiscutis (Cam.), 670. 
nigro-maculata (Cam.), 569. 
rufipes (Cam.), 569. 
tarsalis (Cam.), 671. 
tibialis (Cam.), 570. 
tuberculata (Cam.), 569, 
varicornis (Cam.), 571, 

Commercial acetylsalicylic acid, 16. 

Compositae, 473, 

Conopyge Kriechb., 552. 

Copra cake, extraction of, with solvents, 509. 

Corbula, 207. 
crassa Rv., 265. 

Cordus, 159, 160. 

Cowiea Wernh., 367, 459, 460, 
borneensis Wernh., 461. " 
philippinensis Merr., 459, 

Creseis, 265. 

Croton Linn., 395. 
lencilimbus Merr., 395, 

Cryptocarya R, Br., 384. 
cagayanensis Merr., 385, 
edafioii Merr., 384, 

Cryptinae, 568. 

Cryptus indicus Cam., 692. 
praepes Bingh., 543, 547. 
sicarius (Sm.), 571. 
tarsatus Sm., 571. 
volatilis (Sm.), 570. 

Acanthojoppa praepes (Bingh.), 547. 
Mansa volatilis (Sm.), 569, 
Ctenochares Foerst., 549. 
Ctenocharidea Cushman, 549, 
luzonensis Cushman, 550, 561. 
Cucurbitaceae, 470. 
Culodiab, 412. 
CUSHMAN, R. A., New Oriental and Austra- 
lian Ichneumonidae, 543, 
Cuvieria, 265, 
Cycloclypeus communis K. Mart., 206, 208. 
Cyclostemon Blume, 397. 
bawanll Merr., 397. 
microphyllus Merr., 398. 
mindanaensis Merr., 397. 
oligophlebium Merr., 398, 


Cylichna, 242. 
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Cypraca, 242. 

Cyrtandra Forst, 441. 
aclada Merr., 423. 
auriculata C. B. Clarke, 448, 446. 
barnesil Merr, 244 
lobbii C. B. Clarke, 445. 
parva Merr., 446. 
radiciflora C. B. Clarke, 443. 
rufotricha Merr, 441. 
subglabra Merr., 447. 
tecomiflora Kränzl., 443. 
zamboangensis Merr., 445. 

Cysticercus bovis, 613, 615, 617. 
cellulosae, 613, 614, 617. 


D 


Dalipa, 411. 
Dalupet, 382. 
Danipai, 890. 
Datura alba Nees, 599-608. i 
Davainea madagascariensis, 616. 
DEL ROSARIO, MARIANO V., and VA- 
LENZUELA, PATROCINIO, Commer- 
cial acetylsalicylic acid, 15. 
Dentalium sp., 243, 246, 265. 
Derbidae (Homoptera), 347. 
Diapriidae, 619. 
Dichapetalaceae, 394. 
Dichapetalum Thou., 894. 
euphlebium Merr., 394, 
holopetalum Merr., 395. 
Dichrotrichum Reinwardt, 439. 
coriaceum Merr., 439. 
vglabrum Copel., 440. 
DICKERSON, ROY E, Review of Philippine 
paleontology; 195. 
Dictyomitra tenuis Hinde, 200. 
Dilleniaceae, 407. 


Echinostoma ilocanum, 617. 


Economie uses of paleontology, 196. 


Ectrosyndactyly, 1. 
Elasmognathias Ashm., 560, 661. 
albitarsis Cushman, 561, 562. 
cephalotes (Ashm.), 561, 562. 
dentatus Cushman, 561, 563. 
laminatus Cushman, 561, 562. 
Eletostema Forst., 371. 
baruringense Elm., 379. 
benguetense C. B. Rob., 972. 
bontocense Merr., 371. 
capizense Merr., 372. 
contiguum C, B. Rob., 376, 318. 
edafioli Merr., 374. 
euphlebium Merr., 375. 
integrifolium Wedd., 373. 
kalingaenso Merr., 376. 
lignosum Merr., 377. 
podophyllum Wedd., 372. 
samarense Merr., 378. 
Embelia Burm. f., 426. 
elliptica Merr., 426, 
javanica A. DC., 427. 
latifolia Mez, 421. 
luzoniensis Merr., 427, 429. 
nigropunctata Merr., 421, 
ovatifolia Merr., 428, 
i porteana Mez, 421. 
tajeriamcottan A. DC., 428. 
urdanetensis Elm., 427. 
ı Epacridaceae, 419. 
Ephialtes formosana Cushman, 590, 

porthetriae (Viereck), 590, 691. 
Epyris Westw., 68, 89. 

apertus Kieff., 89. 

bidens Kieff., 90, B2, 93. 

claripennis Kiefr., 90, 94. 

despectus Kieff., 80, 93. 


Dimorphanthera F. Muell, 418, 419. 
apoona Schltr., 418, 419. 
mindanaensis Merr., 418, 

Diplodiscus paniculatus, 216. 

Dipylidium caninum, 616. 

Discocalyx Mez, 424. 
brachybotrys Merr., 424, 
erenulatus Mez, 421. 
dolichopus Mez, 421. 
insignis Merr., 426. 
montana Elm., 421. 
phanerophlebia Merr., 425, 
sessilifolia Merr., 425. 


Drainage control by jointing in Angat dis- 


trict, 57. 
Drülia (2), 242. 
Drillia sp. a., 243. 
Dryinus stantoni Ashm., 629. 


E 


Earrana Cameron, 564, 567, 
dimidiatus (Brullé), 565. 
malayensis Cushman, 665, 566, 
philippinensis Cushman, 566, 

Earthquakes of Samar, 263, 


t distans Kieft., 89, 90, 
magniceps Kieff., 89, 98. 
obliquus Kieff., 90, 91. 
parvidens Kieff., 89, 99. 
philippinensis Kieff., 90. 
psilomma Kieff., 89, 96. 
pusillus Kieff., 89, 94. 
quadratus Kieff,, 89, 97. 
quaesitor Kieff., 89, 95. 
rejectus Kieff., 90, 94. 
subramosus Kieff., 89, 100, 
tridens Kieff., 90, 92. 
troglodytes Kieff., 90, 93, 94. 
unicarina Kieff., 89, 99. 

Equisetum, 534. 

Ericaceae, 418, 

Erythropodium, 619. 
morvegicum, 537, 

Esuchonematopodius Cushman, 564, 567. 
luzonensis Cushman, 567, $68. 

Eualcyonium, 519, 520. 

Eugenia Linn., 412, 
besukiensis (Hassk.) Merr., 414. 
bucifolie Willd., 414. 
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Eugenia Linn —Continued. 
lancilimba Merr., 413, 
mirabilis Merr., 412, 
Eunephihya glomerata Verrill, 537, 
rubiformis Ehrbg., 538. 
spiculosa Kükth., 538. 
Euphorbiaceae, 395. 
Euphorianthus longifolio (Roxb.) Radik., 661. 
obtusatus Radlk., 660, 
Euryphlepsia Muir, 114, 117. 
amboinensis Muir, 114, 115. 
flava Muir, 117. 
lineata Muir, 116, 
pallidifrons Muir, 116, 
papuaensís Muir, 110, 
Evodia Forst, 391. 
aromatica Blume, 898. 
confusa Merr., 391. 
glabra Blume, 392, 393. 
glabra F.-VilL, 891. 
latifolia DC., 393. 
lunur-ankenda (Gaertn.) Merr., 898. 
minahaseae Teysm, & Binn., 392. 


F 


Favia ap, 214. 
FELICIANO, J. M., see West and FELICIANO. | 
FELICIANO, R, T., see WELLS, AGCAOJLI, and 
FELICIANO. 
Fibruarca, 383. 
Ficus Linn., 368, 369, 
argentea Blanco, 367-369. 
benjamina Linn., 369, 370. 
infectoria Roxb., 369. 
kalingaensis Merr., 370. 
myriocarpa Mia., 870, 371. 
polycarpa F.-Vill, 368. 
ruficaulia Merr., 369. 
stipulosa Miq., 869. 
xavierl Merr., 369. 
sp. 968. 
Flabelium (1), 242. 
cf. australe Mos., 217. | 
Flacourtiaceae, 410. 
Flosshilda crassipes var. striata Lallem., 275. 
furcata Lallem., 274, 
translucida Lallem., 274. 
Flustra arenosa Ell. & Sol, 537. 
Foliar transpiring power of the coconut, 167, 
Fortunella japonica, 122. 
FOUTS, R. M., New parasitic Hymenoptera 
from the Oriental islands, 619. 


S i 
Galazaea sp., 214. 
GARCIA, FAUSTINO, and GUEVARA, RO- 
MULO, Pharmacodynamics of Datura 
alba, 599. 
Gardenia Linn, 463, 
carinata Wall, 463, 464. 
megalocarpa Merr., 463. 
Gavod, 475. 
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Geniostoma Forst., 432. 
acuminatissima Merr., 432, 
Gersemia bocagei (Kent), 537. 
Gesneriacene, 439. 
Globigerina, 208, 242, 244, 266, 268. 
GOMEZ, LIBORIO; NAVARRO, REGINO; 
and KAPAUAN, AMANDO M., The 
Schick reaction in Filipinos, 323. 
Goniothalamus Hook. f. & Thoms., 383. 
amuyon (Blanco) Merr., 384. 
puncticulifolius Merr., 383. 
Goniozus Först., 101. 
depressus Kieff., 101. 
manilensis Kief., 101. 
philippinensis Ashm., 101. 
triangulifer Kieff., 101, 102, 
triangulus Kieff., 101, 102, 
Gramineae, 367, 
GUEVARA, ROMULO, see GARCIA and GUE- 
VARA. 
Guioa Cav., 404. 
koelreuteria (Blanco) Merr., 405. 
mindorensis Merr., 404, 
perrottetii Radlk., 405. 
pleuropteris Radlk., 405, 
Gulodlab, 412. 
Guttiferae, 409. 
Gynostemma Blume, 471. 
laxum (Wall) Cogn., 471. 


H 


Hallieracantha Stapf, 367, 457. 
addisoniensis (Elm.) Merr., 457. 
gequifolia (C. B. Clarke) Merr., 457, 458. 
brevipetiolata Merr., 457, 

elmeri Merr., 457. 

pulgarensis Elm., 457. 

logonatopus Perk., 67. 

cristatus Kieff., 67, 


] 
Hap 
! 


| HARTENDORP, A. v. H., Some results with 


intelligence tests in the Philippine Is- 
lands, 287. 
Hedyachras Radlk., 658. 
philippinensis Radlk., 660, 
Hedyotis Linn., 468. 
bambusetorum Merr., 169. 
camarinensis Merr., 468. 
platyphylla Merr., 469. 
rigida Miq., 468. 
Helianthus, 171. 
Helorimorpha brasiliensis, 636, 
egregia, 636. 
fisheri, 686. 
fumipennis Fouts, 635, 
Hemicordus Kleine, 159. 
minax Kleine, 160. 
Hemigaster Brullé, 575. 
bakeri Cushman, 576, 577, 
carinifrons Cam., 576. 
fasciatus Brullé, 676. 
insularis Roman, 576. 
jacobsoni Szép., 575, 581. 


bukid, 472. 


luteus Brullé, 576. 
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Hemigaster Brullé—Continued. 
melayensis Cushman, 576, 577, 578. 
Syrites jacobsoni (Szép.), 582. 

Hemigraphis Nees, 462. 
cumingiana F.-Vill., 454. 
hirsuta, T. Anders., 458. 
lanceolata Merr., 452. 
pachyphylla Merr, 453, 

(Hemiteles) bidentatus (Szép.), 581. 
Syrites bidentatus (Szép.), 582. 

Holepyris Kieff., 85. 
dubiosus Kief., 85, 86, 
philippinensis Kieff., 85. 
philippinensis var. fuscicornis Kieff., 86. 
philippinensis var, rugosus Kief., 86, 

Homalanthus Juss, 398, 
concolor Merr., 398, 

Hymenolepis diminuta, 615-617. 
mana, 616. 

Hypoestes R. Br., 448, 
addisoniensis Elm., 457. 
axillaris Merr., 449, 
cinerea C. B. Clarke, 449, 
confertifiora Merr, 451. 
laxiflora Nees, 449. 
mindorensis Merr., 448, 
pulgarensia Elm., 457. 
subcapitata C. B. Clarke, 449, 450, 452, 
tenuis Merr., 450, 

Hypomiolispa Kleine, 157. 
exarata Desbr., 157. 
tomentosa Kleine, 156. 

Hyposoter flavus Cushman, 594, 


I 


Ichnanthus Beauvois, 367. 
pallens (Sw.) Munro, 367, 388. 
vicinus (F. M. Bail.) Merr., 367, 
Ichneumonidae, New Oriental and Australian, 
543. 
Ichneumoninae, 590. 
Idiognathus Cushman, 558, 
balteatus Cushman, 559, 
Intelligence tests in the Philippine Islands, 
287. 
Intestinal parasites of man in the Philippine 
Islands, 611, 
Ischnoceros dimidiatus Brullé, 565. 
(Ischnocerus?) cancellatus (Brullé), 581. 
Syrites cancellatus (Brullé), 682; 
Isobrachium A. Fórst, 71. 
bipunctatum Kieff. 71, 
luzonicum Kieff., 71, 72, 
Ixora Linn., 461. 
cumingiana Vid., 462. 
myriantha Merr., 461. 


J 


Jambosa buxifolia Miq., 414. 
Janetosphaera Shaw, 477, 478, 479, 481, 490. 
aurea (Ehrbg.) Shaw, 478, 480, 482, 483, 
487, 
Janthella flabelliformis Gray, 537. 
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Jubilaria magnolifolia Mez, 421. 
radlkofert Mez, 421. 


K 


Kalumai, 427. 
Kamang-kamang, 416. 
KAPAUAN, AMANDO M., see Gomez, NA- 
VARRO, and KAPAUAN. 
KIEFFER, J. J., Philippine Serphidae (Proc- 
totrupidae), 65. 
Kinnara Dist, 111. 
bakeri Muir, 113, 114. 
brunnea Muir, 113. 
flavofasciata Dist, 112. 
marginalis Muir, 114, 
nigrolineata Muir, 113, 
penangensis Muir, 112, 
spectra Dist., 112. 
KLEINE, R., Neue Brenthiden von den Phil- 
ippinen und Borneo, 153. 
Kopsia Blume, 435. 
albiflora Boerl., 436. 
frueticosa DC., 436. 
grandifiora Merr., 435. 
Kumukubol, 409. 
L 
) Labagti, 399. $ 
Lactuca Linn., 476. 
dentata C. B. Rob., 476. 
integra Merr., 475, 
stolonifera (A. Gray) Maxim., 476. m 
LALLEMAND, V., Cercopides nouveaux des . 
Philippines, 273. 
Lasianthus Jack, 466, 
acuminatissimus Merr., 467. 
mindangensis Merr., 466, 
morus Elm., 467. 
Latirus madiunensis Mart., 33, 218. 
Lauraceae, 384. 
LEE, H. ATHERTON, Relation of the age of 
citrus tissues to the susceptibility to 
citrus canker, 331; see also MCLEAN d 
and LEE. 
LEE, H. ATHERTON, and SHINO, ARIKU- 
Ni, Citrus-canker control experiments 
in Japan, 121, 
Leea Royen, 406, 
nitida Merr., 408. 
philippinensis Merr., 406. 
Leguminosae, 388, 
Leishmania donovani, 180. 
infantum, 179-182. 
LEIVA, LAMBERTO, The cultivation of 
Leishmania infantum and Leptomonas 
ctenocephali on the triple-N medium, 
119. 
| Lemnalia terminalis Q. & G., 587, 
Lepidocyelina dilatata, 207. 
formosa Schlum. (2), 206, 209, 244. j 
ef. gibbosa Yabe, 244. 
inermis, 206. 
inflata, 206, 
[ insulae-natalis, 206, 207. 
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Lepidocyclina diletata—Continued. 
monstrosa Yabe, 209, 
pProemargqinata, 205. 
richthofeni, 206. 
smithi, 205. 
tournoucri, 207. 
verbecki Newt. & Holl, 201, 206, 207. 
sp. 199, 201-206, 208-210, 243-245, 248, 


(Nephrolepidina) angulosa Prov., 209. 
(Necphrolepidina) verbeeki, 206 
Lepisanthes acutissima Radli., 657. 
eriolepidis Radik., 658. 
macrocarpa Radlk., 657. 
Leptamorphocephalus, 160. 
dissentaneus Kleine, 160, 
Leptobatopsis Ashm., 591, 592. 
australiensis Ashm., 591, 592. 
Leptocryptus Thoms., 685. 
Lcptomonas ctenocephali, 179, 181, 182. 
Lestodryinus, 65, 
kicfferi Fouts, 630. 
luzonicus Kief., 631. 
perkinsi Kieff., 629. 
stantoni Ashm., 629. 
Leurometopon Muir, 349. 
Limnophila R. Br., 439. 
obovata Merr., 439. 
Linociera Sw., 431. 
longifolia Merr., 431, 
philippinensis Morr., 432. 
Lithothamnium, 243-215. 
ramosissimum Rouss, 212, 215, 244. 
Litsea Lam., 386. 
odorifera Val., 386. 
Lobophytum, 530. 
tubereilosum Whitel., 530. 
Loboseelidia Westw., 619. 
antennata Fouts, 620, 622, 624, 627. 
bakezi Fouts, G19, 620, 621. 
brunnea Fouts, 620, 626. 
carinata Fouts, 620, 620. 
collaris Fouts, 620, 627, 628, 
defecta Kieff., 619, 620, 626, 627. 
inermis Kieff., 620, 621. 
maculipennis Fouts, 619, 620, 625, 626. 
nigra Fouts, 620, 621. 
philippinensis Fouts, 620, 623, 626. 
rufescens Westw., 619. 
seutellata Fouts, 620, 628. 
Lobulaire palmé Blainv., 528. 
Lobularia brachyclados Ehrbg., 530. 
palmata Lam., 528. 
sphaerophora Ehrbg., 531. 
sphacrophora Targ.-Tozz., 532, 
Loganiaceae, 432. 
Loheria bracteata Merr., 421. 
Lonicera Linn., 471. 
míindanaensis Merr., 471. 
philippinensis Merr., 472. 
rehderi Merr., 472. 
Lophopetalum Wight, 402. 
paucinervium Merr., 402. 
toxicunt Loher, 403. 
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LUTTSCHWAGER, H., Alcyonarien von den 
Philippinen I. Die Gattung Alcyonium 
Linnaeus, 519. 


M 


| Macroclinum pulmonaria, 537, 
Madhuca Gm., 430. 
betis (Blanco) Merr., 430, 431. 
philippinensis Merr., 430, 

Madrepora duncani Reuss (?), 210, 

Maeandrina sp., 214. 

Maesa Forsk., 422. 

coriacea Mez, 423. 

cumingii A. DC., 422. 
gaudichaudii A. DO., 421, 
grossedentata Mez, 421, 
lara Mez, 421. 

lobuligera Mez, 421. 
megalobotrya Morr., 422. 
megaphylla Merr., 421, 423. 
paniculata A, DC., 422, 
piscatorum Mez, 421. 

1 undulata Merr., 422, 

Magtagbak, 386, 

i Malabulau, 418, 

Malanipai, 391. 

Malayan Cixiidae, 111. 

Maliotus, 401. 

ramosi Merr., 400, 
samcrensis Merr., 400. 

Mangifera Linn., 401. 
monandra Merr., 402, 
parvifolia Merr., 401. 
quadrifida Jack, 402, 

Manilig, 431. 

Mansa Tosq., 568, 574. 

i bakeri Cushman, 570, 571, 572, 573. 

bicolor Cushman, 569, 573. 
conformalis Tosq., 569, 570. 
fulvipennis. (Cam.), 569. 

funerea Turner, 569, 573. 

latiseutis (Cam.), 569. 

luzonensis Cushman, 570, 572. 
pulchricornis Tosq., 570. 

volatilis (Sm.), 569. 

volatilis subsp. fumipennis Turner, 570. 

fapanig numilis, 216. 

McLEAN, FORMAN T. and LEE, H. 
ATHERTON, Pressures required to 
cause stomatel infections with the 
citrus-canker organism, 809. 

Megaplectes Foerst., 568. 

eJanepyris Kieff., 84. 

asiaticus Kieff., 84. 

i Meliaceae, 393. 

Meliola cameliae, 143. 

Meliosma Blume, 403. 
bontocensis Merr., 403. 

l vulcanica Merr., 403, 404. 

MENDIOLA, NEMESIO B., Effect of difer- 
ent rates of transpiration on the dry 
weight and ash content of the tobacco 


| plant, 639. 


ae 


Menispermaceae, 382. I 
MERRILL, ELMER D; New or noteworthy 
Philippine plants, XVII, 367. 
Merrillosphaera, 482. 
Mesitius Spin., 73. 
luzonicus Kieff., 78. 
philippinensis Kieff., 73. ! 
Mesochiorus, 565. i 
Mesoleptus annulipes Cam., 592. 
Metalcyonium, 519. 
Metanasiria punctata Walk., 591. 
Microcryptus praepes Ashm., 547. 
Microjambosa besukiensis Hassk., 414. i 
Mindana Muir, 349. 1 
Miogypsina, 205-207. 
irregularis, 206, 
Miolispa, 163. | 
mariae Senna, 156. 
novaeguineensis Guer., 155. 
persimilis Kleine, 154. 
Mischocarpus sublaevis Radlk., 662, | 
sundaico Bl, 662. 
Mitra bucciniformis, 204. 
javana, 204. 
jenkinsi, 204, n 
junghuhni, 204. 
Modiola striatula Hanley, 263. 
Monkey-eating eagle (Pithecophaga jefferyi) 
of the Philippines, 343. h 


į 


Moraceae, 368. , 1 
Mucuna Adans., 389. 
foveolata Merr., 889. V 
nigricans DC., 390. 
samarensis Merr., 390, 
MUIR, F., New Malayan Cixiidae (Homop- 


tera), 111; Three new species of Der- 


bidae (Homoptera), 347. 
Murex capucinus Lam., 28, 218. 
verbeeki Mart., 88, 218. 

Myndus Stal, 111, 117. 
Myrsinaceae, 421, D 
Myrtaceae, 412, 


N 


Naranga aenescens Moore, 504. 
Nassa (2), 243, 246. 
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Nummulites, 198-200, 205, 207. 
subniasi Douv., 200, 201, 205. 
variolaria Brady, 200. 


o 


Odynerus, 633. 
Oleaceae, 431. 
Olea, 432. 


| Operculina complanata, 206. 


costata var. tuberculata, 206. 
Ophioninae, 693, 
Ophiorrhiza Linn., 470, 
dolichophylla Merr., 470, 
Orbitoides, 199, 208. 
dispansa, 200. 
papyracea, 200. 
Orbitolites, 206. 
Ostrea cornucopiae Chemn., 266. 
denticulata Born, 266, 
rosacea Desch., 266. 


P 


Pachyseris cristata K. Mart., 210. 
Panargyrops Foerst., 585, 586, 588. 
Pandorina, 500. 
Pangagrauen, 418. 
Panicum nitens Merr., 367. 

allens Sw., 367. 


i paludicolum Miq., 361. 


| vicinum F. M. Bail, 367, 368. 
{Parasitic Hymenoptera from the Oriental 
| islands, 619. 
Parca Morley, 564. 
Parepyris Kieff., 82, 
acutidens Kieff., 82, 83, 84, 
pleuralis Kieff., 82, 84. 
i truncatidens Kieff., 82, 
Parerythropodium norvegicum Kar, u. Dan., 
588. 
Pattalophyllia (7) bonita Sm., 210. 
Pellionia Gaudich., 367, 380, 382. 
daveauana N. E. Br., 382, 
Pentaphragma Wall, 472. 
mindanaense Merr., 472, 
pulgarense Elm., 413, 
| Peristrophe Nees, 455. 


Natica unifasciata Lam. var. lurida Phil., | cordatibractea Merr., 455, 


265. f 
sp., 246. i 
NAVARRO, REGINO, see GOMEZ, NAVARRO, 
and KAPAUAN. 
Nematopodius Gravenh., 563, 564. 
Neoanteon Fouts, 633, 
rubrica Fouts, 634, 
Nephrolepidina, 205, 209. 
Nesostenodontus Cushman, 554, 558. 
bakeri Cushman, 556, 557. 
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